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[OFFICIAL NOTICE. ] 
Twentieth Annual Meeting, Society of Gas Lighting. 
na iennilinaeaaala 

OFFICE OF THE SECRETARY, December 10, 1894. 
The 20th annual meeting of the Society of Gas Lighting will be held 
in New York City, at 3 p.m. of Thursday, December 13th, at the 18th 

Street Station of the Consolidated Gas Company. 
FrReD. 8. Benson, Secretary. 








BRIEFLY TOLD. 
__ 

OBITUARY Note, Mr. GrorGE H. WELLS.—The death of Mr. George 
H. Wells, for a quarter of a century the capable Superintendent of the 
Nashville (Tenn.) Gas Light Company, whose demise occurred on the 
morning of November 22d, marks the passing away of another of the 
pioneer engineers of the gas business in this country. Rugged in ap- 
pearance and bluff in manner, neither appearance nor manner could in 
the least degree conceal from one who even had not an intimate ac- 
quaintance with him that his ways were those of a student of the best 
methods and practices of his time for forwarding the true interests of 
that committed to his keeping and direction. Mr. Wells took charge of — 
the Nashville Gas Light Company shortly after the close of the civil 
war, and under his administration of its affairs the Company prospered 
greatly. Our history of him given here must necessarily be incomplete, 
in so far as the details of his early life are concerned, as this sketch is 
made up entirely from our own personal recollections of the man, his 
associates in the Nashville Company having failed to forward any mat- 
ter on which we could base the story of his career prior to 1872. He 
was elected to membership in the American Association at the meeting 
held in this city, October, 1876, and was also an active member of the 
Western Gas Association ; and at the meetings of both bodies he was 
for years a regular attendant. He had the confidence and respect of his 
business associates, and the complete liking of his intimates. The funeral 
services were celebrated at the Second Presbyterian Church, Nashville, 
on the afternoon of Sunday, November 25th, the officiating clergyman 
being the Rev. Doctor C. E. Sullivan, and at the grave (interment was 
made in Mount Olivet cemetery) the last rites were conducted in accord- 
ance with the Masonic ritual, of which order deceased had been a promi- 
nent member. 





Oxsrruary, Mr. James W. SmitH.—A week ago we briefly reported the 
sudden death of Mr. Jas. W. Smith, ex-President of the Consolidated Gas 
Company, of this city, and who, at the time of his demise, occupied a 
place on its board of direction and was also serving as Chairman of its 
Board of Managers. Deceased was born in Exeter, N. H., November 
19th, 1833, and early itelife (about (1846) came to New York, where he 
entered the service of Haggerty & Co., a well known firm of auction- 
eers. He remained with that concern sufficiently long and paid such 
attention to their interests to eventually become a partner in their traffic. 
His briskness and sagacity attracted the attention of those with whom 
he was brought in contact, and on October 25th, 1869, the Manhattan 
Gas Light Company, the phenomenal growth of which was even note- 
worthy in those days when almost every business enterprise in the city 
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was growing like a flourishing reed, named him to the responsible posi- 
tion of Treasurer, and about the same time, owing to the illness of Mr. 
Howard, the Company’s Secretary, Mr. Smith was also appointed 
Acting Secretary. On July 25, 1870, Mr. Howard resigned the Sec- 
retaryship, and Mr. Smith was elected in his stead, and he fulfilled the 
duties of Secretary and Treasurer tothe Manhattan Company up to the 
time the Company decided to cast its lot with the fortunes of the present 
Consolidated Gas Company. This amalgamation was formally com- 
pleted on November 10th, 1884, on which date the Trustees organized by 
naming the first executive management. Mr. Smith was chosen a 
Trustee, and at the organization meeting the Trustees selected him as 
the Company’s Treasurer. He served as such until the President (the 
late General Charles Roome) declined a re-election (January 25th, 
1886), and the Trustees unanimously elected Mr. Smith to the Presiden- 
cy. He served the Company in that post until the organization meeting 
of the Trustees held January 28th, 1894,when he refused to accept a re- 
election, although he consented to remain on the Board of Trustees, 
and also to act as Chairman of the Board of Managers. From this re- 
cord it will be seen that Mr. Smith’s relations to the gas industry of the 
city were distinctly of a financial character, and that he had no promi- 
n nee in it from a nominal engineering standpoint ; nevertheless his 
practical knowledge of gas works construction and operation was thor- 
ough to the point of enabling him to outdo many a so-called ranking 
engineer, were he called upon to furnish evidence of his capacity in re- 
spect of that which might be considered safe or unsound practice. Mr. 
Smith was a Director in the Central National Bank, of this city, was 
also prominent in the management of the Manhattan Savings Institu- 
tion, and of the Citizens Fire Insurance Company, which institutions 
have gained much by his services and counsel. He was for many years 
a resident of Brooklyn, and was particularly interested in the benefi- 
cent charity in that city known as the Children’s Industrial Home, 
which institution claimed him as an active trustee for many years. In 
fact, one of the most pathetic and beautiful happenings at the funeral 
services over deceased (which were celebrated at his late home, 467 Bed- 
ford avenue, on the evening of November 30th) was the mute tribute of 
respect to his memory by scores of the little tots whose hard lines in life 
he had done much to soften, given by their presence at the obsequies of 
their benefactor. His widow and two sisters survive him. 





Nores.—Mr. J. H. Enright, Superintendent of the Meridian (Miss.) 
Gas Light Company, is rejoicing over the fact that his house has 
been put in order the past season. The work accomplished includ- 
ed a complete overhauling of the street mains—a thing that is 
sure to pay a handsome return on the investment—a _reconstruc- 
tion of the generating system, and the same in respect of the 
purifiers, scrubbers and station meter. The Welsbach lamp is gaining 
great favor in the city, many scores of which have been placed, much 
to the satisfaction of the consumers. An up-to-date electric plant, re- 
placing the one destroyed by fire last January, has also been completed. 
—Mr. John K. Warren, President of the Decatur (Ills.) Gas Light 
and Coke Company, died at his home in that city on November 19th. 
——tThe United Gas Improvement Company will rebuild its Atlanta 
(Ga.) plant. As we understand it, the Company proposes to erect a coal 
gas plant equal to the production of 1,000,000 cubic feet per diem and a 
water gas auxiliary up to a daily production of 750,000 cubic feet. The 
coal gas plant, so far as the retort house is concerned, calls for the con- 
struction of 10 benches of 9’s, to be fired by means of full depth re- 
generative furnaces.——The reorganization of the Ellenville (N. Y.) 
Gas Light Company has been completed. New York capital is in control. 
——Quite a contest is being made for the appointment of Gas Inspector 
for the State of Indiana. Mr. George Quick, of Anderson, seems to 
have the best chance of capturing the berth just now.—At a recent 
meeting of the City Council, of Toronto, a motion by Ald. Burns, to 
provide for taking a vote in January next, as to whether the city should 
purchase an electric light plant and operate the same on municipal ac- 
count, supplying electric lighting currents for public and private use, 
in preference to renewing the existing contract with the local electric 
lighting company, was decided against the first named plan.—Phila- 
delphia is just now watching the antics of a lot of reformers who, under 
the title of the Peoples Party, propose to nominate a complete set of 
candidates for the municipal elections to be held in February. Of 
course, the ‘‘ Party” has a platform, two of the planks of which are, 
respectively, ‘‘ That the price of gas to consumers be reduced to 50 cents 
per 1,000 cubic feet. That the city build and operate an electric light 
plant sufficiently large to adequately supply, at cost, the public and 


private needs of the city.””——-An explosion occurred on Tuesday last at 
the works of the South Amboy (N. J.) Company. Two of the workmen 


the Incandescent Burner. 


Outdoor Lighting by 
———= 
[A paper read by Mr. F. G. Dexter, of Winchester, England, before 


the Southern District Association of Gas Engineers and Managers 


Our indefatigable Secretary extracted a promise from me some tiie 
since to give some tangible proof of my interest as a member of the \s 
sociation. To do this in a manner at all worthy of. past records wit), 
any one of the well-worn subjects, I have not felt prepared ; but the 
opportunity now occurs to say a few words descriptive of my expericiice 
in the new field forming the subject of this paper, and perhaps hel), to 
stay the deluge of correspondence and inquiries with which the venture 
has provided me. 

It is now some twelve months since the idea of utilizing the extremely 
powerful rays of the Welsbach gas burner for street lighting occurred 
tome. Necessarily a few points—such as the extremely fragile charac. 
ter of the mantle, the nuisance of glass chimneys, and the possibility of 
the whole thing becoming wrecked during very boisterous weatlier 
(when perhaps good lighting is more than ever necessary)—at once pre- 
sented themselves; but since failure is only the forerunner of success, 
the shortest way was undoubtedly to find the value of the weak points 
first. In order to do this two of the ordinary ‘‘C”’ burners without 
bye-passes, were placed in very exposed situations on our own prem- 
ises—the one in an ordinary street lantern unaltered in any way, and 
the other in one of Sugg’s ‘‘ Refuge” lanterns. Within a few nights 
we experienced a gale that stripped two-thirds of the roof of our build- 
ings ; but the burners stood the test admirably, considering the condi- 
tions. The Sugg ‘‘ Refuge” proved the better retreat, simply because 
of the better workmanship in the fit of the door and panes, and superior 
arrangement of exit at top; the light in this lantern remaining fairly 
steady. The ordinary street lantern was too draughty everywere, and 
caused a strong wave-like motion in the intensity of the light, but at 
the same time it was not extinguished. 

Experience gained during association with my former chiefs, Mr. 
Botley and Mr. Riley, in connection with the lighting of railway car- 
riages, satisfied me that, if a small flat flame could be made to burn 
steadily in much smaller lanterns, and under the extreme conditions of 
rest at a station and very high speed in the teeth of a gale, the altera- 
tions necessary to the street lantern should prove of simple character 
and easily devised. The ignition of the burner was not to be thought 
of with the aid of the ordinary clumsy torch, through risk of damage 
by hurried contact with the chimney, and the impossibility of keeping 
the bottom of the lantern in a tight condition. Opening the door to 
light by hand would necessitate carrying a ladder, and, in addition, the 
mantle would be very liable to be lifted from the fork support by the 
wind. The preparation of the street lantern resolved itself into the pro- 
vision of well puttied-in panes (a precaution since found hardly neces- 
sary, except under extreme conditions, a well-fittted puttyless lamp 
answering equally well); the closing of the bottom of the lantern with 
four fixed whole squares of glass, with the exception that one square at 
the corner nearest the center of the lantern had a small triangular 
piece of glass removed, and a similar piece of strong gauze sub- 
stituted ; and the exit at the top of the lantern was simply surround- 
ed with a piece of rather course gauze, kept about half an inch away 
from the lantern top proper, so as to baffle external wind and yet allow 
free exit to the burnt gases. 

The only way to deal successfully with the question of ignition 
seemed to me to adapt the bye-pass ‘‘C” burner to the lantern above 
described, not only to avoid the difficulties already mentioned, but to se- 
cure other advantages—viz., less risk of injury to the mantle from repeat- 
ed shocks in lighting, and the use of the warmth from the bye-pass j«t to 
counteract deterioration of the mantle from damp. In order to work 
the bye-pass from the ground, and with the same torch as the men used 
for lamps of the ordinary kind (and without having to open the lan- 
tern), I had the small lever of the bye-pass tap slightly lengthened «nd 
flattened at the end. To the flattened end was attached by a smal! pin 
a light rod, which was passed down through the triangular piece of 
gauze in the bottom of the lantern before mentioned, and terminate: Dy 
screwing into the center of a small metal disc (about the size of a half: 
penny) 2 inches or so below the bottom of the lantern. To the oppo» 
side of the plug of the bye-pass tap a small weighted lever was added, 
to counterbalance the weight of the rod, ete. On the end of the to: ‘h, 
at right angles, a small claw was fixed to readily engage the disc. To 
light up, therefore, the man simply pushed the head of the t ‘ch 
against the disc, and to extinguish pulled it down with the claw. | his 
combination of lantern and burner was severely tested in the draught 
of a fan before erection (both fully alight and on the bye-pass), «14 





were severely injured, and damage to the amount of $250 was done. then put into the streets lasi March. By arrangement with the Corpor 
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ation of our city, 13 lamps were erected at different points, to embrace 
all degrees of elevation; and at the same time the most exposed and 
trying situations were chosen—the police having stringent orders to re- 
port all defects. In addition to these, 7 more lamps were actually put 
into use under other arrangements, making 20 in all; and I am happy 
{» say not a single case of failure has occurred. 

My experience shows that, so far from proving troublesome in heavy 
weather, the burners are less influenced than the ordinary flat lumin- 
ous flame. In the first place, there is much less surface exposure ; and 
besides the shortcoming and stiffening of the flame by the admission of 
air, the fact that it is playing in and about the interstices of the mantle, 
helps to steady it, in addition to the protection of the chimney. With 
the bye-pass jet also, protection is afforded from its position within the 
double protection of mantle and chimney. 

With regard to the chimneys used, the only practicable kind for 
street lighting purposes is mica. These, with care, will require only 
one renewal per annum. Glass rod chimneys were tried lately, but 
had to be removed the second night. Mantles may be taken to require 
renewal at the average rate of about 6 per annum per lamp, lighting 
all night the year round ; but their life greatly depends upon the con- 
sumption of gas and the draught of the chimney. The burners should 
be carefully tested, and, if necessary, the holes of the jet burnished 
over to keep the consumption within 4 feet—3 to 3} feet in preference, 
under the maximum pressure they will have to stand. Many burners 
will run away to 44 and 5 feet under 2} or 3-inch pressure, and if this 
is not stopped, apart from the positive loss of light that results, the rush 
of gas speedily wears down the mantle—the destruction being assisted 
by the excessive draught of air through the chimney. I may here offer 
a word of caution in the use of the governors supplied with the lamps. 
Many are not suitable, and continually stick up or down. It is better 
to use the plain burner, and adjust the holes to the consumption 
needed, 

The cleaning of the lamps is not necessary as often as with the ordin- 
ary kind. Of course, with a tighter lantern, this might be expected ; 
but assuming the conditions the same, the fact that the consumption of 
gas is reduced one-half means that one-half only of the current of air 
and its accompanying dust is drawn in. When cleaning the inside, a 
weighted rubber disc, made to rest inside and on the top edge of the 
chimney, is given tothe man. The use of this stops all tendency for 
wind to blow up through the chimney and disturb the mantle. The 
burner is not moved. The Bunsen air holes have become choked once 
or twice through the summer by the accumulation of a mass of tiny 
flies and insects paying their homage to the power of the light. 

Two other forms of lamp have been tried—a group of three ‘‘ C” bye- 
pass lamps within a Sugg ‘‘ Refuge” lantern, and the ‘‘D” pattern 
burner within a large square lantern. You are probably aware that 
the ‘‘D” burner is larger, the one we have fixed passing 63 feet ; and 
what appears to me an important point as likely to effect a saving in 
the life of the mantles is that it has no chimney actually surrounding 
the mantle. A glass cup about 4 inches in diameter fits into the gal- 
lery and runs up with parallel sides rather above the top of the mantle. 
A metal reflector rests upon the top of this, having a central aperture 
and chimney above. . With this form the draught is far less severe, 
and if a mantle bursts there is no material near enough for the flame 
to play on and injure. The mantles in this lamp have had by far the 
longest life. I understand that the Incandescent Gas Light Company 
are now making this same form in the smaller ‘‘C” size; and, in my 
opinion, it is likely to prove the best arrangement for street purposes. 

A special form of lighting tube is arranged over the chimney in some 
of the Incandescent Company’s own lanterns, by which the gas, when 
turned on, is intended to be conducted by the tube to the outside of the 
lantern, and made to flash back, on the torch being held at the outside 
opening. Iam unable to offer any experience as to the utility of this 
arrangement. It may answer under some conditions; but having 
found the mantles to last the longest where vibration and shock of 
every kind could be reduced to a minimum, I cannot say that the ar- 
rangement has commended itself to me as likely to equal the use of the 
bye-pass. 

Discussion. 

Mr. J. L. Chapman said he had had some experience with incandes- 
cent gas burners for street lighting, and was extremely pleased with 
‘hem ; so much so that, at the present time, he was striving to have 
them put up throughout the whole of the main streets of Harrow. He 
‘\arted with one burner, and instead of putting it in one of the streets, 
ve fixed it in one of the most exposed positions on Harrow Hill. The 
pressure of gas there varied extremely, it being some 200 feet above the 
works, They found considerable difficulty in the matter of pressure ; 








but he took the top of the burner out of the old ordinary governor and 
left the governor in, and so used two governors to control the pressure. 
The incandescent burner then gave a clear and splendid light. They 
had used it for three months, and had never renewed the mantle, the 
light remaining as steady and good as at first—not perhaps quite so 
good as the papers said of the incandescent light ; but the illuminating 
power certainly approached 30 or 40 candles. This was with the ‘‘C” 
burner, which had been lately brought out by the Incandescent Gas Light 
Company. Having mentioned that he had not tried chimneys, Mr. 
Chapman stated that six extra burners had since been put up—making 
seven in all; and they had 20 more in hand waiting for an opportunity 
to be fixed. From the beginning of the experiments they had found no 
difficulty, and the lights were burning as well now as at first. Not a 
single mantle had been renewed, and he would say, with Mr. Dexter, 
that really the care and cleaning of the lamps were much less than un- 
der the old arrangement. He was very pleased with the light, and if it 
only acted as well in the future as it had in the past, he should like to 
illuminate the whole of the place with it. He had only recently re- 
turned from Italy, and, although he had not seen these lights in the 
streets there, he noticed that the great cafés almost everywhere—in 
Paris, Genoa and Florence—were lighted by them. This seemed to him 
to prove that the light must be a useful one, because, as the members 
were aware, people abroad sat outside the cafés ; and this showed that 
the light must have considerable endurance. He was strongly inclined 
to favor the bye-pass. In no instance in his experiment had the bye- 
pass failed; and they still continued the system of leaving the lamps al- 
ways alight—pulling down one chain to light the lamp and the other to 
extinguish it. This had been done with the first lamp the whole of the 
time it had been in use; and with the other six, for about two months. 
The papers said the light was better than the electric light ; and it cer- 
tainly was better than the 8-candle power incandescent electric lamps 
that they saw in many places. As evidence of their durability, he said 
that after the seven lamps he had mentioned were put up, the roads 
were renewed throughout the town; and a 10-ton steam roller was used 
continuously on the roads, and close to the edge of the pavements. The 
lamps did not break or show any signs of subsidence, although the roll- 
er was working in close proximity to them for something like a week. 
This light was one of the things that they, as gas engineers, ought to 
look into. It had raised strong opposition to an electric lighting project 
which had been started by the local authority at Harrow ; and the rate- 
payers had held a public meeting, at which they asked the local author- 
ity not to proceed with the scheme without further consideration. He 
thought this was greatly due to the good light obtained by the system 
Mr. Dexter had brought before them. 

Mr. T. May, Jr. (Richmond), remarked that he had not so far had any 
experience with the incandescent light ; but he would like to ask Mr. 
Dexter what he found was the effect of a bad supply of gas. Had he 
experienced any trouble with the lights through naphthaline? He 
knew a case in South London where a man had 70 lamps to light, and 
he had only been able to light 20 of them through this cause. If there 
had been incandescent burners in these lamps, he supposed he would 
have had to take 50 mantles with him when he proceeded to light them. 
He could not see that they could possibly answer in a district where 
people were subjected to deposits of naphthaline in the service pipes. 
He should like to ask Mr. Dexter whether he had had trouble in his 
pipes and governors at Winchester, and, if so, how he got on. It 
seemed to him that the great obstacle to the extension of this system of 
lighting would be this trouble with the gas supply, as he was under the 
impression that it could not be dealt with without taking the whole of 
the lamp off, and putting in a new mantle every time. 

Mr. F. Livesey asked how Mr. Dexter proposed to treat these lamps in 
respect of the charge made to the parish. They were in some cases ex- 
pecting them to be supplied at a lower price ; but gas companies could 
hardly do this, considering the cost of the new mantles. It was right 
that gas managers shou!d take up these mantles and see what could be 
done in improving the illumination of the streets. The mantles, he was 
afraid, were not applicable to all situations—for instance, in a case 
where one of these lights was fixed under a railway bridge, the mantle 
had to be renewed every two nights. 

Mr. Durkin said he had had some little experience with these incan- 
descent mantles in street lighting since May last. He was anxious to 
have a little practical experience before going very deeply into the mat- 
ter, or before making any recommendation to the local authorities to al- 
ter the present system of lighting. He therefore took one of the lamps 
in the principal portion of the town, in which were fixed two 10-foot 
flat flame burners. In their place he introduced six of the ‘‘C” pat- 
tern incandescent burners, with mica chimneys ; and certainly the re- 
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sult had been very marvellous, and the lighting effect was far and 
above what it was when the lamp was consuming the same quantity of 
gas with two flat flame burners. These six burners were fitted with the 
bye-pass arrangement, which left a flash light going throughout the 
time the lamp was unlighted. He had been troubled lately with naph- 
thaline (which was no new thing in his district), but he had an arrange- 
ment outside the lantern for dealing with it. They introduced a T- 
piece, with a plug in it; and into this they poured some gasoline, which 
very soon cleared away any deposit of naphthaline in the service pipes. 
Regarding his experience with the mantles, the lamps had been lighted 
1,542 hours, and they had had 12 renewals of the mantles, two of which 
were accidentally broken. Three of the chimneys had also been re- 
newed, for he found that the mica chimneys were not keep perfectly 
concentric to the flame. They got burnt, and, of course, caused an ob- 
struction to the light on the side which gave way through the immedi- 
ate contact of the heat from the burner. With regard to the expense 
(he had not calculated anything for labor, but simply for mantles and 
chimneys), since May 4 last it had cost them $5.12. Of course, this ex- 
periment had been quite at his Company’s expense. There was very lit- 
tle shop lighting in the immediate neighborhood of these lights, where 
there was a tram junction, and the traffic was very congested at times. 
The lights had therefore been of great service to the public—very much 
more so than the two combination burners that were removed. The 
difficulties in the way of the general adoption of this system, however, 
was the deposition of naphthaline ; and this had always been his trou- 
ble. The agent for the Incandescent Company at Southampton had ob- 
tained permission from the Corporation to put two ‘‘C” burners in a 
lantern that was made on the same principle as the ‘‘ Lambeth” lan- 
tern, which was ventilated entirely from the top. No current of air 
was allowed to pass in from the bottom ; and the cold air was admitted 
at the top, and the products of combustion passed out through the cen- 
ter. He must say, however, that, comparing the two ‘‘C” burners 
close to the three 5-foot burners, they did not come out very well ; but 
if the lamp was in an unsupported position, then the results were excel- 
lent. If the whole of the streets were lighted by this means, the effect 
would be very good ; but he was sure that it required, like some other 
new-fashioned lights, a good deal of nursing. With regard to the ques- 
tion as to charging for these lights, at Southampton they were on the 
average meter system ; and therefore any section of the town could be 
taken, and the average consumption obtained without much difficulty. 
He thought if incandescent gas lighting were carried out in sections in 
this way, there would be no trouble in the matter of charging ; but 
when they came to contracting, possibly it might be found different. On 
the whole, so far as his experiment had gone, he was pleased with it. 

Mr. A. E. Broadberry (Tottenham) described a small experiment which 
they had made with incandescent gas lights by the entrance to the Tot- 
tenham gas works. They fitted one of the C-burners with a bye-pass, 
to the gate lamp; one in an ordinary 14-inch street lantern ; and one in 
a special lantern supplied by the Incandescent Gas Light Company. 
The one in the special lantern was fitted with a mica chimney, and the 
others were tried with glass rod chimneys. The gate lamp, in which 
they had a glass rod chimney, had been very successful, and had given 
a good light; but the one in the special lantern, with the mica chim- 
ney, had to have two mantles fitted in the course of a month’s experi- 
ment. One of the mantles was ruined by moths, which found their way 
into the lantern. As to the ordinary 14-inch lantern, they found the 
glass rods melted almost the first night they were put in ; and as they 
melted, they curled over and destroyed the mantle. The successful 
lantern at the gate had been previously fitted with a two-flame burner ; 
and they experienced no trouble with either the glass rod chimney or 
mantle in that case. They had, however, discarded the lights and re- 
turned to flat flames. The light, they considered, a good and bright 
one, but the trouble was to great for it to be of practical value. 

Mr. Durkin asked to be allowed to say that the six burners to which 
he had referred were in an exposed position ; but they had proved very 
satisfactory in a gale of wind. 

Mr. Chapman supplemented his previous remarks by saying that the 
use of chimneys was altogether wrong. He did not think the lights 
could possibly answer with chimneys. In his case, they had only a cir- 
cular glass, which stood some distance from the mantle, and in which 
there was a metal reflector with ventilator to it. They had not had the 
least trouble with these ; and the lights remained as they were four 
months ago. 

Mr. Helps said he had not had much experience with outdoor incan- 
. déscent gas lighting ; but he had had a little, and what little he had 
had, somewhat differed from the experience of Mr. Chapman. They 
had had one lamp, with ordinary mica chimneys, in use for about two 





months. The light was now just as good as the first day it was started 
and the mantles did not show the slightest sign of deterioration. The: 
were going to make rather a large experiment ; but they had not bee: 
frightened into this by the advent of the electric light. Asa matter o 
fact, they decided to carry out the experiment before they knew that tli: 
Croydon Town Council were going in for an electric lighting scheme 
and he hoped to profit very much from Mr. Dexter’s paper in makin, 
the experiment. Mr. May, he thought, touched the keynote of tl: 
whole business, in dealing with the difficulty with the flash light in 
winter from naphthaline in the lamp services ; and although he kney 
that to a certain extent obstructions could be removed with gasoline anc! 
other things, as mentioned by Mr. Durkin, he did not think it woul: 
have the desired effect in a large percentage of cases. He did not quite 
understand Mr. Chapman as to the manner in which the lamp on Har 
row Hill was governed. Mr. Dexter appeared to deprecate the use of 
governors entirely ; but Mr. Chapman seemed to have two in use. 

Mr. Chapman—We removed the top portion of the Borradaile burner, 
and left the governor in, putting the new one on top. 

Mr. Helps remarked that experience differed here to a great extent. 
None of the members seemed to have had any winter’s experience wit): 
these lights, and it would be interesting to have a further communica 
tion on the subject from Mr. Dexter at the spring meeting. 

The President observed that he had tried the lamps for public light 
ing, and he had found no difficulty in adapting the mantle to the street 
lamps. He was very pleased with it ; but there was one point that struck 
him, and that was that no doubt photometrically it was a powerfu| 
light. He had proved it to be three times more photometrically than thie 
ordinary flat flame burner. Photometrically, it was the cheapest light 
that one could obtain. It struck him, however, as being, like the arc 
light, kerosene, and other lamps, a very intense light; but he ques 
tioned whether they obtained three times the light as a public light—tl:e 
diffusive light, he might call it. 

Mr. Dexter, in reply, said he was glad the discussion had been of a 
fairly successful character ; but, of course, it was a subject that was, 
comparatively speaking, an untried one, and he only hoped the few re 
marks he had been able to make would lead to the system being thor 
oughly tried, and not given up because, as one gentleman had said, one 
particular lamp in a certain situation happened to faila greater number 
of times than was expected. The system must be worked out thorough 
ly ; and if great care and attention were bestowed upon it, it would 
largely enter into public lighting arrangements in the future. He was 
very pleased indeed to find that Mr. Chapman’s experience so closely 
confirmed his own ; and he was glad that Mr. Chapman referred par 
ticularly to the new form of ‘‘C” burner, with the glass cup, as being 
the best for public lighting purposes. It had only recently been brought 
out ; and he (Mr. Dexter) had not had the means of trying it. It had 
no chimney immediately surrounding the mantle, and it was undoubt- 
edly a fact that this lamp did not give quite so high an effect photometri 
cally as with the ordinary chimney. This was due to the fact that the 
draught was not so concentrated upon the mantle ; but the important 
point of prolonging the life of the mantle was gained. In the lamps the 
Incandescent Company first brought out, they only used choked chim- 
neys, and this was done to concentrate the combustion. This produced 
a much more intense light than if the ordinary cylindrical chimney was 
used. If, again, the chimney was enlarged (say) to the form of the dish 
or bowl, the lighting was undoubtedly reduced ; at the same time the 
lessened draught upon the mantle prolonged its life. Mr. May asked 
what steps would be taken in the case of the lights being interfered with 
by deposits of naphthaline in the service pipes. As a matter of fact, 
they were not troubled with naphthaline in Winchester to any extent. 
They experienced some difficulty with it in the large refuge lamps ; but 
without troubling to introduce a tee-piece such as Mr. Durkin referred 
to, and pouring liquids down the pipe in order to remove the naphtha- 
line, he had adopted another method, which had proved effectual up to 
the present. He packed the columns perfectly tight with sawdust, and 
made the top of the column water tight by putting on a piece of sheet 
lead, closely fitting the pipe. The column was thus kept warm, and the 
deposition of naphthaline was stopped absolutely. If there was any 
difficulty with regard to the removal of the deposit, there was no reason 
at all why the top portion of the burner should not be taken away from 
the body piece. The mica chimney, for instance, with the mantle and 
support, could easily be removed, and put on one side while the ordi 
nary top was unscrewed, and the pipe forced in the usual way. He had 
had one or two cases of short supply to one of thelights, but not through 
naphthaline deposits. They were caused through water collecting in 
the service, which was in a defective condition, and that was cured by 
the removal of the burner, and putting on the weighted rubber disc re- 
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erred to in the paper, to prevent the mantles being dislodged while the 
ipe was attended to. Mr. Frank Livesey had asked how one would 
leal with a local authority as to the question of price. He (Mr. Dexter) 
jardly knew how to reply to the inquiry, but thought it had been to 

me extent answered by Mr. Durkin. If the average meter system 
was in use, there should be no difficulty, if the lighting was taken up in 
ections. As far as the installation at Winchester was concerned, what 
they had done was to arrange with the Corporation that the Company 
should charge a certain fixed sum for the gas used in these lamps and 
for attending to them. He did not think it was a system that could be 
successfully left in the hands of the Corporation ; but in order to make 
it work satisfactorily, it should be left to the Gas Company. It resolved 
itself into charging a certain sum depending upon the consumption of 
the burners. The charge could also be determined by the average 
meter system ; and adding a fair amount for the mantles. He had only 
taken the mantles as a means to an end, and had not attempted to allow 
for them at the retail rate, and make profit on them. Perhaps in his 
case, he had a special reason for pushing the system. For the last 16 or 
\7 years at Winchester, they had had nothing but wretched oil lamps 
in the streets ; and he was doing his best to get them out. The Corpora- 
tion were working these lamps at a cost of $10.50 or $10.62 per annum, 
lighting all the year round ; and he believed he would succeed in put- 
ting the incandescent lamps before them at a comparable rate. Mr. 
Helps had referred to the question of governors, and had drawn atten- 
tion to the fac®that he had spoken against the use of governors in any 
form, and also to the fact that Mr. Chapman was actually using two 
governors as a way out of the difficulty. What he (Mr. Dexter) in- 
tended to convey was this—that the governor sent out by the Incandes- 
cent Gas Light Company was not found at all reliable ; and he had had 
that governor removed, and had tried a thoroughly good one of the 
ordinary burner kind, by removing the nib. When a district was not 
under a great or a fluctuating pressure, it was hardly necessary to usea 
governor at all. There was one other point of some importance, refer- 
red to by the President, as to the difference between the photometric and 
the practical value of the light. With regard to this, he did not know 
exactly how the value of the light could be determined as far as Win- 
chester was concerned, because they had not any of the flat flame burn- 
ers in use. But tested against the oil lamps (the rays of which were of 
a similar character to the flat flame burner), the oil lamps came out 
very bad indeed. As evidence of the practical character of the light, he 
stated that the public and the press of Winchester were unanimous as 
to the value of the light in all conditions of weather. To give satisfac- 
tion to both the public and the press was the most likely way of bringing 
about success. 
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Generating Electricity by Windmills. 
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The problem of controlling and utilizing the so-called waste forces of 
nature has never occupied the prominent position before the industrial 
world that it does to day, nor has it ever received such intelligent con- 
sideration and study. 

The wholesale destruction of our forests, the failure of many of our 
gas and oil wells, and the great annual increase in our already enor- 
mous coal consumption, warn us that the fuel supply of the world is 
being rapidly exhausted. 

The steam engine is so closely associated with every element in our 
nineteenth century civilization that it may almost be credited with hav- 
ing made this civilization possible. Recognizing this, we are slow to 
consider what an extravagant worker the steam engine really is, and 
how absurdly large is the amount of fuel consumed, in proportion to 
‘he useful work done. The waste has been going on for so many years 
that we accept its necessity as a matter of course. Yet each pound of 
‘uel thus consumed is one pound taken from that great store of potential 
energy which past ages have so bountifully provided for the comfort 
and well being of the present one—a store which once exhausted can 
never be replenished. 

Perhaps the genius of a Tesla, guided by the researches of modern 
“'ectro-chemistry, may yet discover some practical, economical way to 
change the potentiality of coal directly into electricity, without the use- 
‘ess heat wastes involved in present methods. If so, there will be a 
)ostponement of the inevitable. 

But in the meantime, how is the ever increasing demand for cheap 
) ower to be met? I believe a partial answer to this query is to be 
‘ound in that magnificent power plant now nearing completion at 
lagara, 











Up to the time of the introduction of steam, the two great natural 
forces of wind and water were the only ones available to man for power 
purposes. Both the windmill and the water motor were, therefore, 
used to a considerable extent for such heavy work as could not well be 
done by hand. The crude processes and tools of the day, combined with 
a general ignorance of the laws of mechanics, prevented their develop- 
ment, and it is only within a very recent period that either of these mo- 
tors has been brought to a perfection of mechanical detail sufficient to 
entitle it to be considered a commercially efficient machine. The water 
motor has been accorded its proper place in the list of prime movers ; 
why should the windmill be so generally ignored? It is true the wind 
is the most inconstant, the most erratic of nature’s forces ; in many re- 
spects it is the least to be depended upon and the most difficult to con- 
trol; but, granting this, it constitutes such a vast natural reservoir of 
power that its real importance in this respect must soon be recognized 
by the engineering profession. 

A history of the windmill itself, however briefly sketched, would be 
out of place in this paper, since I must confine myself more particularly 
to a single one of its many useful applications ; but it will no doubt be 
of interest to the reader, and will give some idea of the present magni- 
tude of this industry, to learn that there are more than one million 
windmills in actual operation in the United States alone. Twenty differ- 
ent firms are engaged in the manufacture, and their combined sales ex- 
ceed 100,000 mills each year. 

The use of windmills for generating electricity was first suggested by 
Sir William Thompson in 1881. 

In his Presidential address on ‘‘ The Sources of Energy in Nature 
Available to Man for the Production of Mechanical Effect,” delivered 
before Section A of the British Association for the Advancement of 
Science in that year, this distinguished English physicist brought this 
subject before the scientific world in the following significant lan- 
guage : 

‘* When we look at the register of British shipping and see 40,000 ves- 
sels, of which about 10,000 are steamers and 30,000 sailing ships, and 
when we consider how vast an absolute amount of horse power is de- 
veloped by the engines of thosesteamers, and how considerable a pro- 
portion it forms of the whole horse power taken from coal annually in 
the whole world, and when we consider the sailing ships of other nations 
which must be reckoned in the account, and throw in the little item of 
windmills, we find that even in the present days of steam ascendancy, 
old-fashioned wind still supplies a large part of the energy used by 
man. * * * The subterranean coal stores of the world are becoming 
exhausted, surely and not slowly, and the price of coal is upward bound. 
When the coal is all burned, or long before it is all burned, when there 
is so little of it left, and the mines from which that little is to be ex- 
tracted are so distant, and deep, and hot, that its price to the consumer 
is greatly higher than at present, it is most probable that windmllls, or 
wind motors in some form, will again be in the ascendant, and wind 
will do man’s work on land at least in proportion comparable to its 
present doing of work atsea. Even now it is not entirely chimerical to 
think of wind superseding coal in some places for a very important part 
of its duty—that of giving light. Indeed, now that we have dynamos 
and Faure’s accumulator, the little want, to let the thing be done, is 
cheap windmills. * * * The probable cost of dynamo and accumu- 
lator does not seem fatal to the plan, if the windmill could be had for 
something comparable with the prime cost of a steam engine capable of 
working at the same horse power.” 

Words such as these, coming as they did, from the most eminent, as 
well as the most conservative scientist of the day, naturally attracted 
wide attention both in Europe and America. The question was taken 
up in the technical press, and was frequently discussed by electrical and 
mechanical experts in both countries, but nothing in the way of practi- 
cal demonstration was attempted for some yaars. 

In fact, the time had not then arrived when a practical demonstra- 
tion could be made with even a fair probability of success. Windmills, 
13 years ago, were costly and inefficient, the dynamo was still largely 
in the experimental state, badly designed and constructed, while the 
storage battery was viewed with distrust on account of its failure to 
realize immediately all that had been predicted of it in the first years of 
its introduction. The conclusion reached by the majority of those who 
made a study of the problem was to the effect that such a system of 
lighting could never become a commercial success because of the ex- 
cessive first cost, and the difficulty of adapting the electrical apparatus 
to such a variable and inconstant source of power. 

Some five years later, M. Charles de Goyon, a Frenchman, conceived 
the idea of using wind motors on a large scale to charge accumulators, 
and then distributing the current to small landowners and cultivators 
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at a fixed price. His experiments, however, proved expensive and the 
attempt was soon abandoned. 

The next year (1887) an engineer, M. Beaumanoir, was authorized by 
the Minister of Public Works in France, to establish a windmill and the 
necessary electrical apparatus, at Cape de la Heve, for the purpose of 
supplying electric light to one of the large lighthouses on that promon- 
tory. This plant deserves more than passing mention, not only because 
of the success attained, but rather because it suggests a most important 
future field of usefulness for windmill electric lighting. M. Beauman- 
oir selected, as best suited to this work, an American Halladay mill, of 
the largest size then made. This he mounted upon a heavy tower of 
oak, with a masonry foundation. The electrical apparatus was placed 
in a small building at the foot of the tower, the main vertical shaft of 
the mill being connected by bevel gearing to a horizontal countershaft 
within the building. 

Recognizing from the first that the greatest difficulty to be overcome 
would be to operate the dynamo safely at the widely varying speeds to 
which it would naturally be subjected, M. Beaumanoir hit upon the 
novel expedient of using alternately two dynamos of different capaci- 
ties. The dynamos selected were slow speed, 75-volt Brush machines of 
the old Victoria type, each provided with an automatic field rheostat, 
and an automatic device for shifting the brushes. The smaller machine 
was rated at 4-horse power, while the larger had a capacity of 16-horse 
power, or sufficiently great to utilize the maximum power developed by 
the mill in the strongest wind. As both dynamos were operated from 
the same countershaft, a rather complicated arrangement of clutches 
and gear wheels was necessary in order that while one dynamo was at 
work the other would be idle. 

In light winds the smaller dynamo did the work of charging the bat- 
tery, the current output gradually increasing as the wind increased in 
force. When this current reached a predetermined maximum of 40 am- 
peres, an automatic switch, operated by the current, threw out the small- 
er dynamo, and, at the same instant, threw in the larger one. The stor- 
age battery consisted of 32 cells, of sufficient capacity, when fully 
charged, to furnish the necessary light for three consecutive nights. 

This plant was in practical operation for some considerable time, but 
just how long, or with what degree of success, I have not been able to 
learn. 

Within the past three years the question of using wind power to pro- 
duce electricity has been revived in England, and one or two small ex- 
perimental plants are said to be in operation there at the present time, 
but there are no published data at hand concerning them. 

In the United States, the history of windmill electric generation 
would be practically all included in a history of the single elaborate 
plant erected by Mr. Chas. F. Brush, at his city home, Cleveland, O., in 
1887, and which is still in entirely successful operation. 

Only a brief general description of Mr. Brush’s work in this field will 
be attempted, but it is certainly no exaggeration to say that his is the 
most ingeniously designed, the most carefully worked out and complete, 
the most thoroughly unique, private electric plant in America. Every 
contingency is provided for, and the entire apparatus, from the huge 
56-foot wheel of the mill, down to the most delicate electrical device, is 
automatic throughout. 

The windmill tower is a closed, rectangular structure, 60 feet in 
height, pivoted upon a single wrought iron gudgeon, 14 inches in diam- 
eter, which extends some 8 feet below the level of the ground in solid 
masonry. The whole tower with its contents, consisting of shafting, 
pulleys, belts, dynamo and fittings, etc.—the total weight of which ex- 
ceeds 80,000 pounds—not only rests upon the gudgeon, but is free to re- 
volve about it as a vertical axis. 

In the upper part of the tower is journaled the main wheel shaft of 
steel, 20 feet long and 64 inches in diameter,with self-oiling bearings 26 
inches in length. This horizontal main shaft carries the main driving 
pulley, 8 feet in diameter, with a face 32 inches wide. A countershaft 
arranged just below, and parallel with the main shaft, carries three pul- 
leys ; the middle one receiving the main driving belt, while the two end 
pulleys are belted directly to smaller pulleys, one at each end of the 
armature shaft of the dynamo. The relative diameters of these differ- 

ent pulleys are such as to make the armature speed of the dynamo 50 
times that of the mill wheel. The dynamo does not rest upon a solid 
support, but by a novel arrangement of counterweights it is partially 
suspended by the two driving belts, only so much of its weight being 
allowed on the belts as is necessary to prevent them from slipping. 

The dynamo, one of Mr. Brush’s own design, is provided with an au- 
tomatic switch to throw the machine into effective action when the 
speed reaches 330 revolutions per minute, and an automatic regulator 
which prevents the voltage rising above 90 volis at any speed. The 





working circuit is arranged to close automatically at 75 and open at 7\) 
volts. The brushes of the dynamo rock automatically as the loa 
changes. The field is slightly compounded. The normal electrical ou; 
put at full load is 12 kilowatts, which requires the mill to develop «t 
least 24-horse power 

The current generated passes to steel contact shoes, which slide upon 
annular plates surrounding the gudgeon as the tower turns with the 
changing direction of the wind, and thence by underground conductors 
to the storage battery in the basement of Mr. Brush’s house. 

The battery consists of 408 cells of 100 ampere hours capacity, ar 
ranged in 12 groups of 34 cells each. These groups are charged ani 
discharged in parallel. The containing jars are of glass, and the liquid 
in each is covered with a film of oil, thick enough to prevent evapora 
tion and spraying. The basement room containing the battery is a ver 
itable electrical laboratory. The list of electrical instruments in daily 
use, besides the usual voltmeters, ammeters, switches, fuse blocks, etc., 
includes a series of potential indicators, one for each group of cells ; an 
electrically operated switch, by means of which the current may be 
turned on or off the house mains, by pressing push buttons in different 
parts of the house ; a ground detector for the battery ; a leakage detect 
or for the different lamp circuits ; and finally, and most ingenious of 
all, a compound relay which controls automatically, by means of vary 
ing hydraulic pressures, a powdered carbon resistance, placed in the 
charging circuit between the dynamo and the battery, which keeps the 
charging voltage practically constant. The house is supplied with 350 
incandescent lamps, varying in candle power from 10 to 50 each, two 
arc lamps and three fan motors. Current is also supplied to Mr. 
Brush’s private laboratory. The plant has been in constant operation 
for the past six years, and it is found after continued use that thie 
amount of attention necessary to keep it in working condition practi 
cally amounts to nothing. 

An important feature of this experiment is the good behavior of the 
storage battery. Of the 408 cells in constant daily use, Mr. Brush in 
forms me that not one shows serious signs of failure, and that all are 
in good, serviceable condition. He has never renewed a plate since the 
battery was first set up. One could scarcely ask for stronger proof of 
the ability of storage batteries to meet the requirements of this service. 

From a commercial point of view, the only criticism to be made in 
connection with Mr. Brush’s plant is the great first cost which the com- 
plex construction necessarily involves. However much they may ap- 
preciate ‘the convenience and desirability of possessing such a home 
luxury, there are comparatively few householders that can afford the 
expense. The question naturally arises, therefore, cannot the same re- 
sults be secured without the expense ? 

It was in the effort to answer this question in the affirmative that the 
writer, some two years ago, undertook a series of experiments which 
have already yielded such promising practical results that he is encour- 
aged to believe the answer complete. 

The three obstacles which, in the past, have stood in the way of com- 
mercial success in this particular line of electrical development—viz., 
expensive and inefficient windmills, the need of a dynamo especially 
designed for variable driving speeds, and costly, as well as unreliable, 
storage batteries—are no longer formidable. 

Since Sir William Thompson first called attention to the subject in 
1881, there have been many improvements in windmill construction, 
all of which have tended to increase its efficiency, while decreasing tlie 
cost of manufacture. Steel is taking the place of wood as a material, 
both in tower and wheel, with less dead weight in the moving parts, 
and correspondingly greater speed. The power lost through friction is 
therefore diminished. Another feature is the rapidly increasing num- 
ber of ‘“‘geared” mills manufactured each year ; the reciprocating or 
‘*pumping” mill not being suited to the work of driving machinery. 

The useful efficiency of the best types of geared mill now on the mar- 
ket compares most favorably with that of the best simple steam engines, 
when the total amount of energy available in each case is considered, 
and the difference in first cost is not so great as is popularly suppose. 
The windmill costs nothing for either fuel or attendance, while the «l- 
lowance for depreciation is less than half that allowed for the engine. 

The following table, showing the actual useful horse power develop! 
by windmills of different sizes, is the result of my own experiments, 
made with wooden wheels, driving a differentially wound dynamo. !' 
will be found to be a conservative though fairly accurate one, for tlie 
best mills of this class. For the best steel mills the figures should be 
increased 20 per cent. 

By ‘“‘ useful horse power” is meant that actually applied to the shaft 
of the armature, as shown by the voltmeter and ammeter, allowing 51” 
watts per horse power. 
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——————— Actual Useful Horse Power Developed———-———-— 

8-M. 10-M. - 16-M. 20-M. 23-M. 30-M. 
Wind. Wind. Wind. Wind. Wind. Wind. Wind. 
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Next to the windmill, the most important factor in the problem is the 
dynamo, The service conditions here are so radically different from 
any found in ordinary practice that a special machine is a necessity. 
The speed is never for a moment constant, and the variations are both 
sudden and great, with corresponding fluctuations in the current pro- 
duced. 

Heretofore the effort has been to regulate for changes in speed by 
some form of resistance device placed in the field circuit and operated 
either by a centrifugal governor or an electro-magnet, the brushes being 
shifted automatically as the load changed. Such a construction is ob- 
jectionable for two reasons—viz., it adds to the number of delicate 
parts, and hence to the chances of a breakdown, and it also greatly in- 
creases the cost of manufacture. 

[ have found that it is possible to secure the most satisfactory regula- 
tion by a simple differential winding of the field. The dynamo is com- 
pound wound, with the compound or series coil reversed. The field is 
therefore strongest when no current passes through this coil (7. e., when 
the line circuit is open), and it becomes weaker as the current output 
increases, thus reversing the usual practice. 

With the proper number of turns of wire in the compound coil, it is 
possible to operate this machine safely between any given speed limits, 
but since the regulation must necessarily be secured at the expense of 
efficiency, it is not wise to make these limits too great. On the score 
of economy, it is well to so adjust the mill itself that the maximum 
speed of the dynamo is never more than double the average working 
speed. With carbon brushes of good size, and a properly designed arm- 
ature and commutator, there is no necessity for any movement of the 
rocker arm under the most violent fluctuations of load. 

This method of regulation is as effective as it is simple. It is peculiarly 
well adapted to windmill service, since the working or charging cir- 
cuit must also contain a storage battery, and the resistance of the line 
is necessarily small. <A slight rise in the voltage, therefore, produces 
a very considerable increase in the regulating current, avd hence the 
lamps are never subjected to extremes of pressure, however much the 
speed may vary. 

The automatic cut-out used between the dynamo and the battery is 
simple and inexpensive, and never fails to do its work. It closes the 
charging circuit when the voltage of the dynamo equals or exceeds that 
of the battery, and opens it the instant these conditions are reversed. 

The third essential element in our generating plant is the storage bat- 
tery. Experience shows that a wind velocity of at least six miles per 
hour is necessary to drive a windmill. Consequently there are hours, 
and even days, at a time when it cannot be depended upon to do effec- 
tive work. The storage supply must therefore be sufficient to tide over 
such periods of calm. 

Where windmills are used to pump water, it is the general practice 
to have the storage tank large enough to contain from 8 to 5 days’ sup- 
ply. The same rule should hold in determining the storage capacity 
for the electric plant. Much, however, will depend upon the location 
of the mill. Along the seacoast, or on the prairies of the West, where 
the wind blows almost constantly, a 3 days’ supply is ample; but in 
many other parts of the country a full week’s reserve may be occasion- 
ally needed. 

There is a constantly growing demand for small, isolated lighting 
and power plants, which can be installed at a moderate cost, and cheap- 
ly maintained. The demand is naturally greatest in the suburban and 
nearby country districts, particularly those surrounding our larger 
cities, where the luxury of electric light is fully appreciated and would 
be secured if the expense were not prohibitive. 

It is in this field that the windmill, as a source of cheap power, must 
lind its greatest usefulness. It is admirably adapted to the work, and, 
in the opinion of the writer, such an electric plant will be found to be 
ore economical than any other, where the number of lights supplied 
is not too great. The cost of operation is practically limited to the two 
items of depreciation and interest on money invested, since no attend- 
auce, beyond oecasional inspection, is necessary. 





residence of Mr. George E. McQuesten, at Marblehead Neck, Mass., 
during the past six months, is the best practical illustration of what has 
recently been accomplished in this line. The experience of Mr. Mc- 
Questen is the more valuable because of the fact that for three sum- 
mers previously he had used a steam plant to do the same work, and 
he is therefore in a position to judge impartially as to the relative econ- 
omy of the two. 

The steam plant (including engine, boiler, dynamo and 46 cells of 
storage battery) was originally installed at a cost of $1,000, and was in 
operation six months in the year for three years. From data furnished 
by Mr. MeQuesten, I find that the average operating expenses during 
this time, including cost of fuel, repairs, oil and other supplies, but ex- 
clusive of interest charges, depreciation and attendance, amou~ted to 1 
cent per lamp hour. Depreciation at 10 per cent. would amount to 
$100, interest at 5 per cent. to $50, and cost of attendance to at least $75 
more perannum. The total number of Jamps supplied was 75—60 in 
the house and 15 in the stable. 

The present windmill plant was completed in May last. Mr. Me- 
Questen personally superintended the construction, designing and ar- 
ranging every detail, and has since taken the greatest interest in its 
successful operation. The windmill is an ‘‘ Eclipse” mill, with a 
wooden wheel 20 feet in diameter, mounted upon a substantial tower 
of wood 75 feet in height. At the foot of the tower and inclosed within 
the limits of its base, is a neat frame building which contains all the 
electrical apparatus. The vertical shaft of the mill is geared to a short 
countershaft within this building, and the dynamo is belted directly to 
the countershaft. 

The dynamo is rated at 2 K. W. at 1,200 revolutions, and is wound 
for variations of speed between 750 and 1,500 revolutions per minute. 
It is too small for a mill of this size, and at times during the summer 
has been greatly overloaded. A 3K. W. machine would have been 
better. The cut-out is contained in a small box near the dynamo. The 
storage battery consists of 46 Bradbury-Stone cells, connected in series, 
each cell having a capacity of 200 ampere hours. Ninety-volt 16-candle 
power lamps are used throughout. Near the base of the tower is a 
small experimental laboratory and machine shop, which contains tools 
for working in iron and wood, testing instruments, etc.; also an elec- 
tric motor for power purposes, and 12 incandescent lamps run from the 
battery. 

In addition to supplying light to his own residence (60 lamps), his 
stable (15 lamps) and laboratory (12 lamps), Mr. McQuesten has ex- 
tended the wires some 200 feet to the house of a relative, where 50 
lamps are supplied. 

The cost of the plant complete, including mill and tower, dynamo, 
cut-out, storage battery, wiring (except house wiring), and the neces- 
sary labor and materials, was $1,800. During the six months that it 
has been in operation, it has not once failed to supply all the light 
needed, and has cost nothing for maintenance beyond the price of the 
oil used for lubrication. 

Comparing the two plants, we have : 

Steam plant, supplying 75 lights, original cost, $1,000; depreciation 
—yearly cost—$100 ; interest, $50 ; attendance, $75 ; operating expenses 
(1 cent per lamp hour), $100 (six months of summer) ; total yearly cost, 
$325, or $4.33) per lamp per year. 

Windmill plant, supplying 127 lights, original cost, $1,800 ; deprecia- 
tion, year (5 per cent. on mill and 10 per cent. on electrical apparatus), 
$130; interest, $90; attendance (occasional inspection), $20; operating 
expenses (oil, etc., estimated), $10; total yearly cost, $250, or, say, $2 
per lamp per year. 

The above is certainly a remarkable showing in favor of the wind- 
mill as a source of power in the generation of electricity for domestic 
use. This field is a broad and fertile one. Proper cultivation alone is 
needed to produce an abundant harvest. 








Circulation in Water Tube Boilers. 
 —— 

Mr. John Thornycroft, in a paper read before the British Institution 
of Naval Engineers, in which he paid particular attention to the ‘‘ In- 
fluence of Circulation on Evaporated Efficiency of Water Tube Boilers,” 
Says : ” 

To obtain the highest evaporative duty from a given tube surface, it 
is necessary that the contents of the tube should consist of, as far as pos- 
sible, water only ; and to attain this result the steam must have the 
freest possible egress from the tubes, and mustalso be carried from them 
by an energetic circulation of water in a constant direction. 

To some of the leading features which affect these conditions I would 
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Considering the boilers 
shown in Figs. 1 and 2, if 
the pressure in the lower 
vessel—that is, at the bot- 
tom ends of the generating 
tubes—is that due to the 
full depth of water in the 
boiler, in addition to the 
steam pressure, then any 
reduction of density in the 
generating tubes will all 
be available for causing circulation ; and thus any reduction in pres- 
sure in the lower vessel, below that due to the head of water in the 
boiler, is a direct loss to the energy of circulation, so that variations of 
this pressure are of great importance. These variations can be con- 
veniently measured by a pressure column formed of a long gauge glass 
connecting the steam space of the upper vessel with the lower vessel. 
The difference of the water level in this glass from the water level in 
the upper vessel is a direct measure of any reduction of pressure in the 
lower vessel. 

I have made experiments, taking observations from such pressure 
columns fitted to the boilers shown in Figs. 1 and 2, working under 
different conditions, the steam pressure and rate of evaporation being 
varied for the several arrangements of boiler, which were : 

1. Generating tubes delivering above water. 

2. Generating tubes delivering below water. 

3. Generating tubes delivering below water (without any special down- 
take tubes). 

The curves given in Fig. 3 show graphically the results of these ex- 
periments ; the falls of pressure in the lower vessels are plotted as ordi- 
nates, and the rates of working as abscissz. It will be seen that the rate 
of working has been taken up very high, probably more than double 
ordinary working, the object in doing this being to ascertain up to what 
rate each arrangement can be worked with safety. 

In the first series of curves, the results recorded are obtained from the 
boiler (Fig. 1) with the generating tubes delivering above water. It 
will be seen from the curve that, as the rate of working isincreased, the 
pressure column falls slightly, and at an evaporation of 20 lbs. of water 
per square foot of heating surface stands at 85 per cent. of the maximum; 
and that the results are not sensibly changed by halving the working 
pressure. 

The next series of curves is taken from the boiler (Fig. 2) which has 
the same heating surface, etc.,.as Fig. 1, but the top ends of the tubes 
deliver below water. It will be seen that the curves fall much more 
rapidly than the first series, and that by halving the working pressure, 
the pressure is distinctly reduced in the lower vessel. 

The third series was obtained from the boiler (Fig. 2) by plugging up 
the downtake tubes, so that some of the generating tubes had to act as 
downtake tubes for the supply of the others, the feed water all being de- 
livered into the upper vessel. In this case the character of the curves 
changes from the first two series very much. A diminution in pressure 
of working causes the pressure column to fall very much ; in the case 
of the pressure being only 28.75 pounds per square inch absolute, it fell 
to about 46 per cent. of the maximum. 

The most important point, however, apart from this low pressure, but 
a result of it, is that for any given pressure a critical rate of working is 
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rate of working, thus showing an increased pressure in the lower yes- 
sel, caused by the steam being unable to get out at the top ends of thie 
tubes fast enough, and so coming out at the bottom ends as well. 

It will be seen from the curves that the lower the pressure of working 
the sooner this critical point is arrived at, and I found that when the 
evaporation was pushed beyond this critical point the tubes were not 
safe from overheating ; but, by taking the tubes intended for down- 
takes, and extending their upper ends above the water surface so that 
water could not go down and the steam in the lower vessel could readi- 
ly get away to the separator, it was possible to increase the rate of evap- 
oration somewhat, inasmuch as the facility for the tubes getting rid of 
their steam was increased. 

Contrasting the different conditions of working of the water tubes in 
the three series of experiments I have described, and noting what slight 
differences these conditions may necessitate in the design of a boiler, 
the nearness to success which a boiler intended for hard forcing may at- 
tain, and yet fail, is clearly shown. 

In conclusion, I would submit that the absence of special downtake 
tubes limits to a great extent the amount to which a boiler can be safely 
forced, and the curves show that to obtain the highest rate of working 
with safety and efficiency these special downtake tubes must not be ne- 
glected ; and still further, that the tubes should deliver above water, as 
then the circulation, as I have previously shown, is double that when 
the tubes deliver below water, and this rapid circulation is a most im- 
portant condition for hard working. 








The Design and Construction of Gas Works for Hot 
Climates. 


By Mr. Lewis T. WriGurT, in the Gas World. 


It is somewhat natural that an English engineer called upon to e- 
sign gas works for a foreign and, most probably, a tropical or semi- 
tropical country, should build it according to English models, repro- 
ducing the well-known types that he has been accustomed to deal with 
in this country ; but it does not follow that with a fuller knowledge of 
all the conditions obtaining in that country he would so closely repeat 
the models he has been habituated to in his English practice. Now that 
the electric light is a formidable competitor for the lighting of tlie 
towns that spring up in new countries, there is the more reason for the 
observance of the very strictest economy in design and construction. 
The material for an electric light installation is so readily obtainable, 
so easily transported, and so easily and rapidly put together, that one 
can understand the preference there is for its use in new countries ; aud 
the large amount of capital that has been employed in many foreign 
gas works of but very moderate size is not inviting to new enterprise i 
that direction. 

It is the duty of the gas engineer whois interested in the promotion of 
gas works in new countries to study both simplicity and economy of 
design, for the practice of which there is very great scope, since there 
is not the same need to give works the monumental character some- 
times thought necessary in an English town. 

The large amount of capital employed in the past in connection witli 
foreign gas enterprise may be variously explained, but cannot be ac- 
counted for by unavoidable engineering difficulties encountered. It 
must also be considered that the necessity of earning a higher rate of 
interest, on account of the greater insecurity of such investmeti's, 
should make economy of construction a primary question. 
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It is most essential, if time admit, that a preliminary survey of the 
place be made by the engineer called upon to make the design, in order 
to study the site, the means of transport, the building materials and 

tyle in vogue, the climate, ete. The extra expense thus incurred will 
ie amply repaid. It often happens that the site has been already se- 
lected by the persons interested in promoting the undertaking; but 
cyen then it is important to have some knowledge of the subsoil. It is 
aiso of paramount importance to have some knowledge of the character 
of the rains and the direction from which they come, in order to pro- 
vide against meteorological phenomena unknown in this country. In 
tropical and sub-tropical countries the rains are of a torrential charac- 
ter, and when it rains it may be a deluge. 

When one travels, and in traveling learns to converse freely in foreign 
tongues, and to speak to foreigners in their own languages, he learns 
the foreigner’s ideas and ways of thinking, and hears much salutary 
criticism. It is a common complaint at home that the English are los- 
ing ground in foreign trade, and are being supplanted by other nations. 
Whilst there is, of course, much exaggeration, there is also often much 
truth in these complaints ; and it must be admitted that the average 
English character has certain defects that prejudice us in our dealings 
with foreign countries. Often the Englishman can neither understand 
nor sympathize with the feelings, disposition, idiosyncrasies, ideas or 
habits of other people. All must be English. He uses a system of 
weights and measures that is not, to say the least, cosmopolitan. The 
great English merchant houses that formerly were prominent in foreign 
cities are gone or going—displaced by Germans, etc.; and though the 
Englishman has been generally more successful in the conduct of en- 
gineering enterprises, this is generally attributed to the abundance of 
capital at his back. 

If the English engineer is not to suffer the same fate as the English 
foreign merchant established abroad, he must put his prejudices in his 
pocket, and adopt a more receptive attitude towards his foreign neigh- 
bors, and not despise them because they do not happen to be English, 
or do not happen to have English ideas. On all sides one hears that the 
Englishman is respected for his sincerity, his truthfulness and his 
straightforward dealing ; but it is said that he 1s too inflexible, that he 
will not adapt his ideas to the foreigner’s. In that way the German 
steps in and takes the place of the Englishman, often importing and 
selling English manufactures, and thus acting an an intermediary or 
interpreter between the English manufacturer and his foreign custom- 
ers, 

A large importer of hardware in a foreign country once remarked 
that he could not sell tools, such as shovels, picks and wheelbarrows 
of English make. They were far too heavy for the class of labor found 
there. The North American manufacturer had been smart enough to 
notice the difference in physique, and had made his implements to suit 
his market. ‘This illustrates an unfortunate state of things that is said 
to prevail very generally amongst English manufacturers. They will 
not sufficiently study the peculiarities of the countries they wish to deal 
with. If they would do this as intelligently as their foreign competi- 
tors do there would not be much fear for their trade, since an English 
article is known to be good, and has a reputation for being good. But 
it may, perhaps, be too good. 

In hot countries galvanized iron has numerous advantages as a build- 
ing material, and is very generally used for all kinds of sheds. It is 
procurable almost anywhere, and has great resistance against atmo- 
spheric corrosion. For the roof of a retort house it suffers the incon- 
venience of being attacked by the sulphurous acid that issues from the 
hot coke, but this corrosion can be guarded against by the application 
of black varnish—an article that can be most inexpensively made in 
any gas works, at any time. For the sides or ends of retort houses or 
coal store sheds nothing better can be employed, but coal or coke must 
not come into contact with it; so that for a certain height, if contact be 
unavoidable, brickwork or masonry should be employed. Rapid ven- 
\ilation is important in a large retort house in a hot country, and the 
leavy downfall of water, when it does rain, must also receive some at- 
tention. Far away from the mines, and with intermittent sea trans- 
port, it is necessary to have a comparatively large stock of coal, and 
‘herefore the coal stores are, or should be, a most important feature, as 
if the coal be wetted it rapidly depreciates, and fires. It is thus neces- 
sary to have large depositories for coal, into which water neither from 

bove nor below can enter, and which shall yet be well ventilated and 
et-at-able, should any of the coal become heated, for in that case the 
‘ated coal must be isolated from the rest. 
[In all cases great simplicity should be aimed at, as very great refine- 
nts are out of place in many of these foreign gas works, where the 
Sorer may be very willing and obliging, but, as a consequence of his 








easy-going nature, somewhat careless and indifferent to discipline, It 
must not, however, be supposed that these laborers are necessarily stu- 
pid, for under competent direction they will exhibit much intelligence 
and ability. 

How often has it happened that an iron gashoider tank has been 
shipped when a brick or a masonry one would have been more eco- 
nomical; and only because it was not known what the subsoil was 
like. 

The purifiers, for example, will not require to be housed in ; and the 
shed for the purifying material can be of very light construction, and 
probably can be open on all sides but the one from which the wet 
weather comes. The station meter will probably do remarkably well 
in the open; but the condenser will be better if screened off from the 
direct rays of the sun. 

In matters too numerous to mention, it is not always desirable to 
translate English practice, in its purity, to these distant climes ; but in 
any case, considering that a larger rate of interest is expected to be 
earned, and in view of the competition of. electric lighting, it is most 
essential that new enterprises should not be over-capitalized, either in 
their promotion or in the construction of the works. 

There is a good field open yet for gas works abroad, in new countries, 
and plenty of room for simplicity and economy in design and construc- 
tion. 








Concerning Electrical Fads. 
Serres 

Mr. Louis Bell, in Electrical Engineering, remarks that the history 
of applied electricity is not very long, but it furnishes in a comparative- 
ly brief space a good deal of amusement for one of a philosophical turn 
of mind. Just as one may find in the distorted headgear of various re- 
cent dates a distorted reincarnation of the fashions of 40 years or more 
ago, so it is very easy to discern in electrical manufacturing, or even 
electrical engineering, fashions of more recent date again turning up. 
Electrical installations have been and are largely governed and in no 
small degree hoodooed by fashions which are followed slavishly with- 
out any reference to appropriateness, just as if all humanity should 
think it necessary to wear the same sort and size of shoes quite irre- 
spective of comfort. 

A fine example of electrical fashion may be found in the long double 
truck electric car which at one time used every effort to force itself willy 
nilly upon nearly every street railroadin the country. The longcar filled 
an important place in the domestic economy of many railroads, and still 
does so. Nevertheless, its present use is generally limited to roads that 
really need it, while a couple of years ago it was popular without refer- 
ence to the merits which it undoubtedly had in the handling of very 
heavy traffic or of reaching a speed beyond the safe speed of a single 
truck car. But it was and is heavy and costly, both to build and to 
run, and no better than a good single truck car for a large majority of 
the electric railway lines to be met with throughout the country. One 
or two prominent, well conducted roads took up the long car for good 
reason, and immediately a large number of their contemporaries fell 
into line and concluded that they, too, must be in the fashion. 

Another bit of fashionable bric-a-brac introduced about the same time 
was the slow speed Corliss engine for railroad plants. It was observed 
that several prominent, well-engineered installations were driven ex- 
clusively by the Corliss engine, and immediately every small road fell 
into line regardless of its conditions of economy and the load factor of 
the plant. Now, the Corliss engine is, in its way, a marvelously excel- 
lent piece of machinery, and under reasonable conditions of load is 
hard to beat. Nevertheless, even its best friends could not conscien- 
tiously recommend it to a road running three or four cars in a hilly 
country. This particular fashion was somewhat short-lived, and its ef- 
fect has now almost passed away, but we shall very likely be treated to 
a revival before many years have passed, possibly with a few ruffles and 
frills in the way of storage batteries used for artificially steadying the 
load. 

In fact, storage battery traction has at times raised itself almost to the 
rank of a popular fad. At one time there were in this country as many 
as three or four roads swaggering around with a storage battery equip- 
ment, and many anather road would have followed the example on 
small provocation. It became quite the thing for town boards and ald- 
ermen to bring it up every time the subject of electric traction was men- 
tioned, and it was many a day before the fad died out. It finally ex- 
pired from pecuniary complications. The writer by no means looks at 
storage battery traction as a dream entirely beyond realization, but the 
widespread and disastrous craze of a few years ago certainly had small 
cause for existence. 
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Just now we are being treated to a particularly alluring specimen of 
novelty goods in the line of direct coupled dynamos. It is well for 
those who wax enthusiastic on the subject and extol what to them seems 
to be the very latest and best in the growth of electrical fashions, to 
look back to the earlier work of Mr. Edison in this line. The Jumbo 
dynamo was, for a time, an excellent example of the direct-driven work, 
and has in several cases done sterling service for more yearsof life than 
is the fate of most dynamos. 

As large units have been steadily coming into vogue for the best of 
reasons, direct driving has become more and more practicable, so that 
an increase in this class of machinery is natural and proper. It should 
be remembered, however, that every particular size of dynamo will 
have a particular speed at which the economy of construction is maxi- 
mum. Where a given unit can be run at a certain low speed without 
sacrificing too much in the character of the engine, the combination 
will be found to be excellent, economical and in every way desirable. 

If space is very dear it may frequently pay to depart somewhat from 
the line which would be dictated by good engineering for the sake of 
economizing in space. But there is no conceivable reason for a plant 
located somewhere out in the prairie with all outdoors at 1ts command 
disregarding its well-tried, belt-iriven equipment for the sake of putting 
in the latest thing in dynamos. 

The solemn truth is that the leather belt is about as economical and 
efficient a method of driving as human ingenuity has as yet devised, 
and in not a few cases it will be found, if we search to the bottom of the 
matter, that a particular direct-driven unit may actually be less efficient 
than the belted equipment of engines and dynamos for the same output, 
enough having been sacrificed for the sake of the slow speed of the dy- 
namo to fully compensate for the loss in the belt. This is especially 
likely to occur where small units are designed for speeds properly fitted 
only for large units. However, time will do its work, and a little more 
general experience with the direct-driven fashion will probably con- 
vince a good many would-be followers of the error of their ways. We 
shall then have the direct-driven unit relegated to its proper place in 
electrical economy, just as the long cars have been. 

It would be cruel to drop the subject of fads in electrical practice 
without paying our respects to the insulated wire exploiter. Any elec- 
tric light man of a few years’ experience can cast a critical eye on his 
plant or the plant of his neighbor and perceive how almost every year 
there is a special fashion in the brands of wire that are most popular. 
One will come up in the market, backed by half a dozen choice expert 
tests, and for a year or two will be given a right royal welcome by sta- 
tion managers. Then another brand, quite the proper thing in installa- 
tion, you know, will show up and have its turn in popular favor. We 
have now on the market a large number of kinds of most excellent in- 
sulated wire, but their excellence and reputation are not the slightest 
bar to some peculiar make being taken up as a fad and for a season or 
two holding sway over the hearts of wiremen. 

And so one may go on over a large range of electrical applications 
and appliances. Many electrical improvements of great merit have 
been pushed to the front in just the irresponsible sort of way the writer 
has tried to describe, but the fact that they have been so pushed forward 
does not stamp them as unassailable patterns of excellence. 








Standard Pipe Flanges. 
seclahchaiigiedciiahl 

The result of nearly three years’ laborin relation to adopting standard 
flanges is about to become effective, the exact time set for the new order 
of things being January 1, 1895. Over two years ago a committee was 
appointed by the American Society of Mechanical Engineers from 
among their members to investigate the subject of adopting standard 
flanges. About the same time a similar committee was appointed by the 
Master Steam and Hot Water Fitters’ Association to consider the same 
subject. Cast iron flanges of pipe, steam engines, steam pumps, and 
valves for steam, water, etc., have been exhaustively discussed, and the 
table adopted, as shown in the report of the American Society of 
Mechanical Engineers of July 18, 1894, will be substantially the one 
adopted, there being a few modifications under advisement in a few of 
the larger sizes not commonly used. The committees were instructed to 
devise some standard which would be sufficiently broad to warrant its 
adoption by the various manufacturers. Both committees have met in- 
dividually and jointly, the Master Fitters’ Association, at their annual 
convention last June, recommending a conference of the two com- 
mittees. This resulted in a meeting at the rooms of the Mechanical En- 
gineers, July 18. At this assemblage were not only the members of both 


_ committees but representatives of the following manufacturers inter 


ested ; E, P, Bates, Chairman Master Steam Fitters’ Association Com- 





mittee; Geo. F. Blake Mfg. Company, represented by J. G. Winsh 
Crane Company, by Geo. T. Coppins; The Eaton, Cole & Burnh 
Company, by E. H. Cole, W. H. Douglas and F. A. Strong ; Gillis « 
Geoghegan, by Stephen J. Geoghegan ; Jenkins Brothers, by A. |: 
Jenkins; Jarecki Mfg. Company, by Oscar Jarecki ; the Kelly & Jo: 
Company, by John T. Kelly ; Knowles Steam Pump Company, by | 
G. Winship ; Morris, Tasker & Co., Incorporated, by M. B. Feldma: ; 
McNab & Harlin Mfg. Company, by Geo. T. Coppins; Nason M/. 
Company, by Carleton W. Nason and Frank A. Bucknam ; Sno. 
Steam Pump Works, by James H. Snow; the Solvay Steam Process 
Company and Straight Line Engine Company, by John E. Sweet : t!\ 
Walworth Mfg. Company, by Geo. T. Coppinsand Levi R. Greene ; t|\ 
Walworth Construction and Supply Company, by A. C. Walworth: ; 
Henry R. Worthington, by A. J. Caldwell; R. D. Wood & Co., by |. 
R. Lemoine ; the Wheeler Engineering Company, by F. M. Wheeler 
Carleton W. Nason, of the Nason Mfg. Company, was chosen Chair 
man, and W. H. Douglas, of Eaton, Cole & Burnham, Secretary. Tlic 
fact was brought out that the work of the committees was the result of 
careful scientific analysis, and that the cross section paper scale the) 
had constructed was made for the purpose of exhibiting the lines of their 
work as plotted graphically. The table referred to above was unani 
mously adopted after much critical discussion, and it was decided to hay 
the Secretary send reports to interested manufacturers, stating that i! 
was the sense of the meeting that the diameters decided on be adopted, 
to take effect January 1, 1895. 








Results of Measurements to Test the Accuracy of Smal! 
Throttling Calorimeters. 
annals 
[A paper read by Mr. D. S. Jacobus, before the December Meeting of 
the American Society of Mechanical Engineers. | 

The following data are the results of tests made as a preliminary to 
an investigation undertaken for the Babcock & Wilcox Co., by Prof 
Denton, to determine the conditions under which throttling calor 
meters applied to a steam main are reliable means of determining tlic 
average amount of moisture in the total quantity of steam flowing 
through it. 

The results of the experiments tend to confirm the opinion that the 
indication of these instruments may greatly exaggerate the amount of 
moisture, and that the degree of inaccuracy depends upon the local con- 
ditions. 

It is thought desirable, therefore, to bring the matter to the notice of 
the Society, and invite discussion, so that subsequent experiments may 
cover the conditions of any peculiar experiences of members in this 
line. 

The tests indicate that various nozzles, such as are now used in 
practice, do not give an average sample of the stream which flows by 
them. 

If a nozzle closed at the inner end, and perforated with a number of 
small holes in its cylindrical surface, is employed, the calorimeter wil! 
ordinarily indicate too high a percentage of moisture. For example, « 
calorimeter attached to a 3-inch horizontal pipe by means of a horizontal 
nozzle of 4-inch pipe, having six holes ;', inch in diameter, indicated 6.: 
per cent. of moisture when the actual amount was 2.3 per cent. ; 14.6 per 
cent. when the actual was 8.8 per cent,, and 17.8 per cent. when the 
actual was 10.1 per cent. In these tests about 1,800 pounds of steam 
flowed through the pipe per hour. 

A calorimeter attached to a vertical nozzle with 12 holes yz-inch i) 
diameter, placed in the same horizontal pipe, indicated 5.5 per cent 
when the true amount was 2.5 per cent.; 11.1 per cent. when the tru 
amount was 4.7 per cent., and 20.9 per cent. when the true amount was 
10.9 per cent. 

A vertical nozzle, containing 12 holes 4-inch in diameter, also gav: 
too high percentages of moisture. The results of the tests are given ii 
detail in Table 1. 

These results show that other devices than perforated nozzles should 
be employed to obtain an average sample of steam, and tests are in pro 
gress to determine the efficiency of an arrangement devised by Prof. 
Denton, which consists of a tube passing through a stuffing box, and so 
arranged that it may be moved to any position across the pipe under « 


full head of steam. The tube has an open end, and there are no side 


holes. This arrangement allows determinations to be made at all 
depths. 

Lines 15, 16 and 17 of Table 1 give the results obtained with a specia! 
form of nozzle, in which a slot was cut about } inch wide and 1 incl: 
long. This slot was placed so as tobe at the center of the 3-inch pipe. 
When the slot was turned so that the current of steam struck directly 











Ih 


NM 


D 


at 
( 





Dec. 10, 1894 





American Gas Light Dournal. 839 








gainst it, the percentage of moisture indicated by the calorimeter was 
less than the true amount, and when turned so that it was away from 
he current the percentage of moisture was greater than the true 
mount. When placed at right angles to the current, an intermediate 
result was obtained, which was greater than the true amount of mois- 
ure. These experiments tend to show that the water which strikes a 
nozzle clings to it and passes around it so as to be drawn inward by the 
currents of steam entering the apertures. 

The true percentage of moisture was determined as follows: A known 
weight of water at a temperature of about 65° F. was injected into a 3- 
inch pipe, and travelled along with the steam for a distance of about 8 
feet into a 3-inch Stratton separator. After leaving the separator-the 
steam passed through a 3-inch horizontal nipple, 6inches long, into a 
12-inch drum 4 feet long. A valve between the nipple and a 12-inch 
drum was used to throttle the steam so as to obtain the desired rate of 
flow and maintain a pressure in the 12-inch drum equal to about that of 
the atmosphere. The steam flowed from the 12-inch drum through a 
system of piping into a surface condenser, and was finally weighed. 
The calorimeter nozzle was tapped into the 3-inch nipple between the 
throttling valve and the separator at a distance of about 3 inches from 
the separator. The steam was turned at right angles in passing from 
the separator to the outlet pipe, so that the experiments correspond to 
p'acing calorimeters in a horizontal pipe near an elbow. The drip pipe 
of the separator was closed, and the water rose to such a height in the 
separator that it mingled with the steam passing from the same, This 
arrangement was adopted in order to obtain a thorough mixture of the 
steam and water. At first a baffle plate device was contemplated, but 
on further consideration the separator was used as an equivalent. That 
there was a fairly uniform mixture is confirmed by the fact that the 
horizontal nozzle gave about the same results as a vertical nozzle. 

A constant amount of moisture was maintained by taking weighings 
of the condensed steam and water every five minutes, and regulating 
the flow of water to a uniform rate. A continuous reeord was preserved, 
and only that portion where uniform conditions were maintained was 
employed in calculating the final results. The average length of such 
selected intervals was about 25 minutes, so that five readings of weights 
were used in calculating the results of each test. The readings of tem- 
peratures were made every 24 minutes. 

The height of water in the separator was observed and found to re- 
main at a constant figure for a given set of conditions. A few of the 
tests were also extended over several hours, and no practical variation 
was detected. 

In all the tests the steam was allowed to flow through the apparatus 
for some time before taking the readings. 

Tests No. 7 and 8 are exceptions to the others. In these the calori- 
meter was attached to the 3-inch pipe leading to the separator, and 
within about 1 foot of the same. The results shown by the calorimeter 
in these tests are very high, 54.6 per cent. being indicated when the true 
amount was 21.0 per cent., and 50.8 per cent. when the true amount is 
17.6 per cent. These results were probably caused by water running 
along the bottom of the pipe, which splashed upward into the lower 
holes of the nozzle. 

The nozzles were all of 4-inch pipe, and were of the following forms : 

Nozzle No. 1 contained twelve holes drilled along four equidistant 
lines parallel to the center line of the pipe. The centers of the four holes 
nearest to the outlet were about three-quarters of an inch from the inner 
surface of the 3-inch pipe when the nozzle was screwed into place. The 
holes drilled along each line were about three-quarters of an inch apart. 

Nozzle No. 2 was of the same form as No. 1, except that the holes 
were 4 inch in diameter, and the holes nearest the outlet were within 4 
of an inch of the inner surface of the pipe when the nozzle was screwed 
into position. 

Nozzle No. 3 contained 6 holes 4 of an inch in diameter, drilled 
along two lines parallel to the center of the pipe and opposite each 
other. When in position, the plane in which the holes were drilled 
was horizontal. The holes nearest the outlet were within $ of an inch 
of the inner surface of the pipe. The holes were 3 of an inch from each 
other, as in nozzles Nos. 1 and 2. 

Nozzle No. 4 has already been described in connection with the 
‘ests made with it. 

The nozzles were made with long threads, so that all the portion 

ojecting into the 3 inch steam pipe was threaded. All were closed at 

cir inner ends. 

To measure the amount of superheat in the steam the thermometer 

as placed in a special form of mercury well, having a bulb at its lower 

‘remity, and provided with a very thin neck leading from this bulb 
the outside of the pipe. The large bulb, combined with the thin neck, 








overcomes the error introduced by conduction of the pipe to the well, 
which, in a well of a 4-inch pipe 4 inches long, amounts to about 4 
Fahr. This large error occurs only in the ease of superheated steam. 

To. obtain the value of 1° of superheat measured in this way in 
heating the injected water, including all radiation effects; the follow- 
ing method was employed: The entire amount.of steam flowing through 
the 3-inch pipe was throttled after passing by the .calorimeter nozle, 
and the temperature of the steam at low pressure was meastired after it 
entered the 12-inch drum. The temperature of: the superheated ‘steam 
was measured before and after throttling, no water being injected. ‘The 
temperature before throttling was measured in a 6-inch drum placed 
just before the point where the water was injected in the regular tests, 
so that the entire effect of radiation was included: All portions-of the 
apparatus were well covered with hair felt. This method:of allowing 
for the initial superheating of the steam was checked up to the limit of 
moisture that could be indicated by superheating in‘the 12-inch drum, 
and was found to agree within one-fifth of one per cent. 

Whenever the amount of moisture was low enough to cause the steam 
in the 12-inch drum to be superheated, the percentages. obtained by 
weighing, given in Table I., were checked by the percentages obtained 
by calculation from the superheat. 

The basis of pressure was a plug device; which was loaded with 
weights so as to correspond to the required pressures. The plag was 
4-inch in diameter, and the hole in the bushing into which it fitted was 
0.5005-inch. Both the plug and the bushing were ground’ true, and 
were the work of the Pratt & Whitney Company. The readings ob- 
tained with this plug were checked by the square inch knife-edge piece 
device of the Ashcroft Company, and by a mercury column. ; 

To standardize the thermometers, they were placed in the mereury 
wells in which they were used, or in similar ones, and subjected to a 
known pressure of saturated steam. The corrections were made by emi- 
ploying Regnault’s values for the temperature of saturated steam, so 
that the final readings correspond to the temperatures by an air therino- 
meter. In general, if the entire column of mercury in the thermome- 
ter is heated, the reading indicated by the same will be too high; where- 
as, if a large portion of the column of mercury contained in the stem 
is not heated, the reading will be too low. 

The radiation of the Barrus calorimeter was determined by passing 
superheated steam through it. The separator portion was filled with 
water to a given height in the glass, and the temperature of the super- 
heated steam was adjusted so that the water level remained constant in 
the glass. If the water increased in height, the temperature of the en- 
tering steam was increased so as to re-evaporate some of the water; and 
if it fell too low, the temperature of the steam was decreased.” ‘The 
tests were extended over several hours. An average of the loss of su- 
perheat represents the losses by radiation. To determine the radiation 
of the heat gauge portion, the orifice was removed, and ‘superheated 
steam was passed through the apparatus at the same rate as if the orifice 
had been present. In this case the loss of superheat also represents the 
loss by radiation. 

TaBLe I.—Comparison of Actual Percentages of Moisture with 

Amounts Indicated by a Throttling Calorimeter ; Steam Passing 


Through a 3-Inch Horizontal Pipe. 


Steam Pressure Percent- Correct Per- 
ing of Steam age of. centage of 
Through in Lbs. per Moirt- Moisture 








Pipe per uare ure by Determined 
Hour, In- neh Bar- Ly Weigh- 
No. Character cluding Above rus ing Water 
of of Moisture Atmo- Calori- Injected in 
Test. Nozzle. Show in Col. 6. sphere. meter. Stean Pipe. 
1 (1,698 80 5.5 ' 25 
2 1,877 80 9.3 3.3 
3; Vertical nozzle No. 1 with } 1,768 80 1A 4.7 
4f 12holes ,in. diameter.. | 1,788 80 20.9 10.9 
5 2,003 80 31.8 19.1 
6 2,381 80 47.9 36.5 
7) Vertical nozzle No. 2 with } 1,916 78.5 54.6* 21.0 
8 12 holes 4 in. diameter +.. / 2,044 78.9 50.8* 17.6 > 
9 ( 1,538 80 6.3 2.3 
10 1,586 80 8.4. 3.2 
11! Horizontal nozzle No. 3 with } 1,525 80 14.6 8.8 
12{ 6 holes j, in. diameter t.. | 1,637 80 se 
13 1,745 80 37.4 23.0 
14 2,187 80 46.9 .. 37.2 
15) Nozzle No. 4, Slot away 1,577 80 5.6 1.0 
i from currenf........... 
16 Nozzle No.4. Slot toward 1,576 80 0.1 14 
_current aay weeeees sess 
17 § Nozzle No.4. Slot at right 1,578 80 25 12 
) angles to current....... 


* In these tests the calorimeter was not attached to the same horizontal pipe as in the others. 
and the conditions were such that it is probable that moisture ran along the bottom of the pipe 
and entered the lower holes of the nozzle. 


+ Separator of calorimeter and heat gauge both ip use. 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
ae ne 

WE are indebted to-Mr. A. A. Cross, General Manager of the Super- 
ior Water, Light and Power Company, of West Superior, Wis., who 
wrote under date of November 27th: ‘“‘ It is with regret that I inform 
you of the death, on November 11th, of Mr. Amherst E. Wilder, a very 
prominent resident of St. Paul, Minn. Mr. Wilder had been in ill health 
for the past three years, and when his illness took a more serious turn, 
about two years ago, complications set in that baffled medical aid. He 
was one of the most prominent and successful business men in St. Paul 
and the Northwest, being largely interested in railway construction and 
actively connected with the business management of several of the lead- 
ing banks, as well as with mercantile and manufacturing interests in 
St. Paul and elsewhere. He was President of the Superior Water, 
Light and Power Company, of West Superior, Wis., which position he 
has held since the inception of the Company, and to his ability as a 
' financier the success of that corporation is largely due. At a meeting 
of the Directors of that Company, on November 20th, they passed the 
following resolutions of sympathy and condolence with Mr. Wilder’s 
family : 

‘* *Whereas, The death, on November 11th, 1894, of Mr. A. E. Wilder, 
President of this Company from its organization, has severed relations 
of friendship and business, and calls for an expression of our apprecia- 
tion of the business capacity and social qualities of the deceased ; there- 
fore, be it 

***Resolved, That in the death of Mr. Wilder, the Superior Water, 
Light and Power Company has lost a valued officer and a careful and 
painstaking financial manager, and that the officers and members of 
said Company fully appreciate the eminent ability, untiring energy and 
careful watchfulness of Mr. Wilder in his capacity as an officer and 
member of the Company and his excellent personal and special qual- 
ities. 

‘* ‘Resolved, Further, that a copy of these resolutions be spread at 
large on the records of this meeting, and thata copy thereof be delivered 
by the Secretary to the members of the family of Mr. Wilder.’ ” 





THE attention of the itinerant meter inspecting class, some of whom 
are carrying on their ‘‘ inspections” in California, is called to the fol- 
lowing matter culled from the penal code of that State : 

Section 498. Every person who, with intent to injure or defraud, 
makes or causes to be made any pipe, tube or other instrument, and 
connects the same, or causes to be connected, with any main, service 
pipe or other pipe, for conducting or supplying illuminating gas, in such 
manner as to supply gas to any burner or orifice, by or at which gas is 
consumed, around or without passing through the meter provided for 
the measuring and registering the quantity consumed, or in any other 
manner so as to evade payment therefor, and every person who, with 
like intent, injures or alters any gas meter, or obstructs its action, is 
guilty of a misdemeanor. 

Sec. 624. Every person who wilfully breaks, digs up, obstructs or in- 
jures any pipe or main for conducting gas or water, or any works 
erected for supplying buildings with gas or water, or any appurtenances 
or appendages therewith connected, is guilty of a misdemeanor. 

Sec. 19. Except in cases where a different punishment is provided in 
this code, every offense declared to be a misdemeanor is punishable by 
imprisonment in a county jail not exceeding 6 months, or by a fine not 
exceeding $500, or by both. 





A RECENT incorporation for Illinois is the St. Louis Gas Radiator 
Company, of East St. Louis, with a capital of $100,000. The incorpor- 
ators are Messrs. John W. Cowperthwait, Edgar W. McDonald, R. L. 
Little, Clarence E. Blake and W. D. Tompkins. 





THE Chicago Gas Stove Company has been completely reorganized, 
and it is now doing business under the title of the Chicago Gas Stove 
Manufacturing Company, with headquarters at Nos. 54 to 60 North 
Clinton street, Chicago. The Company is able to supply on immediate 
delivery demand any number of ranges, heaters, etc., of the popularly 
known designs heretofore manufactured by the Company which it suc- 
ceeded. 





THE sensible business methods introduced by the new proprietors of 
the Port Jervis (N. Y.) Gas Company are increasing its business ma- 
terially. 

Mr. JouN A. BriTTON, for many years the efficient and courteous 
Secretary of the Oakland (Cal.) Gas Light and Heat Company, has been 
appointed Superintendent and General Manager of the Company, vice 
Mr, Van Lear Eastland, deceased, 








ARTICLES incorporating the Garfield (Colorado) Water, Gas, Elect 
Light and Power Company have been filed by Messrs. Peter J. 
Nederich, Alois Koch and John L. Frazer. The proprietors say thi: 
they will go on with the gas feature of the enterprise before the electri: 
division thereof is taken up; but our own impression is that no part «| 
the scheme will be perfected for some time to come. 





IT is reported that negotiations are underway having for their objec: 
the consolidation of all the Companies engaged in the supply of gas, 
water and electricity in Pottsville, Pa. 





THE following letter is self-explanatory : 
THE ECONOMICAL GaS APPARATUS CONSTRUCTION Co., } 
269 Front street, Toronto, Can., Nov. 28, 1894. | 

To the Editor AMerican Gas LIGHT JOURNAL: I have noticed in thie 
U. 8. Patent Office Official Gazette, of Nov. 6, 1894 (p. 764), that a 
patent’ has been granted to one Olaf N. Guldlin, of Fort Wayne, Ind., 
for an oil-feeding apparatus for gas generators, and is substantially as 
follows: ‘‘The combination with the superheater having an oil injector, 
of an oil heater, a meter, a steam pump—having an automatic governor 
valve, an oil tank, suitable pipe connections between said devices, a re- 
turn pipe connecting the delivery pipe with the suction pipe of the pum), 
and having a safety relief valve for automatically returning oil in case 
of excessive pressure in the apparatus, substantially as described.” | 
must confess to considerable surprise at these claims on the part of Mr. 
Guldlin, for he must or should know there is nothing new or origina! 
in any of the features in his arrangement, and all that he claims has 
been in use for years. For the information of the gas fraternity and 
the public a short statement of the different modes of handling and de 
livering oil to water gas machines may not be out of place. In the 
year 1882 I erected a plant for Messrs. A. O. Granger & Co., at New 
Brunswick, N. J., and in combination with it we arranged the oil-de- 
livery device as follows: We used a steam pump and an accumulator, 
connected with a butterfly valve in the steam pipe, to automaticall, 
maintain a uniform pressure on the oil supply pipe and injector, intro. 
duced into tine wall of the superheater. To the best of my knowledge 
this was the first place that a pump was used in connection with an in- 
jector in the wall of the superheater ; previous to that time it was al- 
ways customary to introduce the oil by gravity into the generator. Tlie 
above-named firm continued to use this arrangement until the spring 
of 1885. They then erected a plant for the Consumers’ Gas Light Com 
pany, of Chicago, Il., there introducing a steam heated oil-heater in 
combination with the pump, accumulator and injector in the wall of 
the superheater. We then found it necessary to have a return pipe 
connecting the delivery pipe with the suction pipe of the pump, having 
a safety relief valve for automatically returning oil in case of excessive 
pressure due to the expansion of the oil in the heater. This plan was 
used by the firm until they amalgamated with the present United Gas 
Improvement Company, who have continued to use it in modified form 
until they adopted the gas heater oil heater. One of the first companies 
using an oil meter with the plan was the Chicago Gas Light and Coke 
Company. This was done in 1887, at which time they also adopted the 
Curtis steam pump regulating valve for automatically maintaining 
uniform pressure oil in the delivery pipe, in the place of the accumu 
lator previously used. After that time this plan was used by the United 
Gas Improvement Company on all its larger plants. In 1891 the U. 
G. I. Company erected for the Consolidated Gas Company, of New 
York, at the 21st street and Avenue A station, a large water gas plan', 
and in connection therewith for the oil-delivery supply the following 
apparatus: An oil injector in the carbureter, a gas heater oil heater, « 
meter, a steam pump having an automatic governor valve, an oil tank, 
suitable connections between said devices, a return pipe connecting t!\ 
delivery pipe with the suction pipe of the pump, and having a safet 
relief valve for automatically returning oil in case of excessive pressur’ 
in the apparatus. This, it will be observed, is practically the same «: 
vice that Mr. Guldlin-has obtained a patent on. The above-mentione:! 
plan was introduced in a number of other places, including Ottawa an‘! 
Belleville, Ontario, where all the apparatus mentioned can be seen 1!) 
operation. In June, 1893, the Consumers’ Gas Company, of Toront: 
adopted the above-named device in every particular, and on two of it» 
apparatus used a steam heated oil heater. It will thus be seen that M:. 
Guldlin has no right to the patent obtained, and this can be readi! 
verified.—L. L. MERRIFIELD.”’ 





THE proprietors of the gas enterprise at Rutherford and Boilin: 
Springs, N. J., formerly operated by Mr. B. Van Steenberg and his a 


1. For the specification of this patent, see JOURNAL, Nov. 26, 1894, p. 7€2. 
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wiates, have effected a complete reorganization of the Company; and, 

iat is more, have put the concern on a cash basis. The new name of 
ike Company is the New York, Rutherford and Suburban Gas Com- 
pany, and its officers are: President, Mr. A. L. Fennessy ; Vice Presi- 
dent, Mr. W. E. Fullager; Secretary, Mr. C. E. Fennessy. Under the 
1ew management the business of the concern has improved in amazing 
degree, the sendout for November last, as compared with November, 
1593, showing an increase of 87} per cent. As was noted some time 
ago in the JOURNAL, the town is lighted (?) as to its streets by means of 
incandescent electric lamps, but Messrs. Fennessy and Fullager (the 
latter is also Superintendent of the Company) have managed to secure 
from the authorities an agreement to try the Welsbach burner as a 
street lighting agent. Under this arrangement three Welsbachs have 
been put in duty at a prominent point in Rutherford (the rate per an- 
ium agreed on is $36 per lamp on an all night and every night basis, 
which looks to us to be somewhat excessive), and we think the com- 
parative result shown will eventuate in the Gas Company securing the 
entire lighting when the electric contract expires. 





THE proprietors of the Bridgeport (Conn.) Gas Company are consider- 
ing the advisability of ordering a reduction in the gas rate. President 
Higby is said to favor the thought, and everybody knows on which 
side of the question Superintendent Gerdenier stands. 





‘Mr. JOHN I. Baker, the honored President of the Beverly (Mass.) 
Gas Light Company, has been virtually elected with unanimity to 
serve the newly created city of Beverly as its first Mayor. Mr. Baker 
can truly be said to be one of Beverly’s first citizens, since he was born 
within its precincts on August 16, 1812.—Observer.” 





THE Sterling (Ills.) Gas and Electric Light Company has secured the 
contract for the public lighting of that place. 





THE electric lighting annex of the Consolidated Gas and Electric Light 
Company, of Batavia, N. Y., was successfully started last month. 





WE are indebted to J. F. C., of Albany, N. Y., for the following: 
‘‘In the last week in November, Coroner Collins and a jury conducted 
an inquest in the Supervisor’s room of the Troy court house, relative 
to the death of Miss Ellen Brennan, who was found suffocated in her 
home on Hoosick street, that city, on the morning of November 16. 
Lawrence Hartnett, Fred. J. Tschumi, Mrs. William Clary, with whom 
the dead woman lived, and Mr. and Mrs. Webster Packard gave im- 
portant testimony as to the finding of the woman in a suffocated condi- 
tion. Thomas Fennell, an employee of the Troy Gas Company, testi- 
fied that he was called upon to repair a leak in the street main that 
morning, and found the pipe broken in two. A sewer lateral, which 
ran under the pipe, caused the earth to sink away from the bottom of 
the service, and the pressure of the earth, made uneven by the rumb- 
ling of vehicles on the street, caused the pipe to break. Drs. Keenan 
and Dickson gave expert testimony. When they examined the sufferer 
life was extinct. An autopsy showed that the woman was unquestion- 
ably in a healthy condition, and that death was undoubtedly caused by 
the inhalation of illuminating gas. It should have been said before 
that Fennell also testified that the gas entered the house through the 
sewer connection of the latter, and that the house was not piped for 
gas. The jury returned the following verdict: ‘We, the jury, find 
that said Ellen Brennan came to her death from illuminating gas 
poisoning on November 16, and we recommend that the Troy Gas 
Company hereafter, in case of people putting in laterals, either for wa- 
ter or sewers, furnish a man to see that the pipes of the Gas Company 
wre securely packed while said connections are being made; and we 
also recommend a thorough inspection of all the pipes of the Troy Gas 
Company in Hoosick street.” 





JUDGE Sutras has appointed Mr. John Balch, of Boston, Receiver of 
te Dubuque (Ia.) Light and Traction Company, the appointment re- 
slting from the application of the Old Colony Trust Company, of Bos- 
‘on, serving as trustee of a first mortgage for $385,000. Default in in- 
‘crest is at the back of the proceeding. 





ON complaint of the Chicago Gas Light and Coke Company, G. D. 
\ngelliea was, on the 1st inst., brought before Justice Everett charged 
‘th purloining the Company’s gas, at his place of business, 479 Wabash 
enue, Chicago. Defendant obtained the gas by bye-passing a meter. 





"HE Stockton (Cal.) Gas and Electric Company has filed articles of 
corporation, and the capital stock is returned at $1,000,000. The Di- 








rectors are: August Muenter, W. B. Kollmyer, Chas. E. Green, Ed- 
ward Barry, F. W. Longee, Robert M. Welch and Edward R. Taylor. 





JupGE ACHESON, of Pittsburgh, Pa., has decreed, in the case of Ask- 
ins against the Manufacturers Gas Company, of Greensburg, Pa., that 
the *‘ matter of settlement by arbitrators mutually selected was suffi- 
cient adjustment.” 





Mr. JAMES TWOMBLY, President of the Economic Gas Company, of 
Grand Forks, N. D., is urging the residents of Enid, Oklahoma Terri- 
tory, to construct a gas works at that point. 





‘* OBSERVER” forwards the following: ‘‘At a special meeting of the 
Directors of the Westfield (Mass.) Gas Light Company, held the last 
week in November, it was voted to accept the conditions required by the 
State Board of Gas and Electric Light Commissioners increasing the 
capital stock of the corporation from $54,000 to $75,000. The $21,000 of 
new stock will be first offered the shareholders in proportion to the pres- 
ent holdings, and what remains must be sold at auction to the highest 
bidders. But there is little chance of any of the new issue being sold 
at auction for lack of takers among the present members of the Com- 
pany, as not a share of stock has been on the market fer years, except a 
small block which belonged to the estate of J. B. Hill, which by law 
had to be sold at auction, and which brought $120 per share. It is 
worth more now. The Company has paid 8 per cent. dividends for some 
years. The $21,000 of new stock is expected to pay for the considerable 
enlargement of the gas and electric light plants, made within 12 or 15 
months, which had become necessary to meet the increasing demand 
for light in the business portion of the town.”’ 





THE Monroe (Mich.) Gas Light Company, having been awarded a 
contract for the public lighting of that place (the service to be performed 
by means of electric currents), will install an electric plant forthwith. 





Tue plants and franchises of the artificial and natural gas companies 
doing business in Fort Wayne, Ind., have been purchased by the syndi- 
cate which controls the gas supply of Lafayette and Indianapolis, Ind. 
This means that the Fort Wayne supply will hereafter be carried on in 
accordance with sound business principles and practice. 





Tue Gardner (Mass.) Gas, Fuel and Light Company has been organ- 
ized to take over the business of the Gardner Gas Company. The new 
management has applied to the Board of Gas and Electric Light Com- 
missioners for permission to issue $50,000 capital. 





Some time ago the Chairman of the Light Committee, of the Montreal 
Council, applied to the Montreal Gas Company for information as to 
whether the Company, as the successor of the Consumers Gas Com- 
pany, proposed to carry out the lighting agreements entered into by the 
latter, and the reply to that inquiry is as follows: ‘‘To the Chairman 
of the Light Committee—Replying to your inquiry regarding transac- 
tions between the Montreal Gas Company and the Consumers Gas Com- 
pany, I beg leave to inform you that the former Company has bought 
out all the works, mains, etc., of the latter Company, but the Montreal 
Gas Company is under no obligation to carry out the contract of the 
Consumers Company.--H. 8. Hott, President.” 





THE distress of the Light Committee under the circumstances will be 
understood when it is remembered that the Consumers Company was 
under contract to perform the public lighting for a specified term, on 
and after May 1, 1895, at a very much lower rate than the Montreal 
Gas Company will ever find it convenient or possible to offer. 





Mayor Lartrose, of Baltimore, Md., was recently asked by a Chicago 
editor to reply to the question whether a municipality should control 
electric lighting and gas lighting works, telephone systems, etc., and 
his reply was, ‘‘ No.” In giving his reasons in detail, the Mayor also 
said: ‘‘I think it better that the street railroads, gas, telephone and tele- 
graph works should be left in the hands of private corporations, who 
should use the streets of the city, subject to such rules and regulations 
as may from time to time be imposed by the municipal government. 


For the use of the steeets I think these corporations should pay a reason- 
able tax annually. * * * If it is proper for a city to control and 
manage gas works, telegraph and telephone companies, street railways, 
etc., it might also be considered proper for the same management and 
control to be extended over the baking of bread, slaughtering of cattle 
and hogs, manufacturing of clothing, shirts, etc., and all such industries 
as supply the absolute necessities of the people. * * *” 





Tue belongings of the Saratoga (N. Y.) Gas and Electric Light Com- 
pany will be sold at auction on January 34d. 
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The Market for Gas Securities. 


The market on city account showed no fea- 
tures: of interest during the week, although 
Consolidated was strong, opening to-day at 126 
bid. Equitable showed rather less strength 
than usual, and buyers and sellers are not very 
far apart in their estimate of its value, the quo- 
tations being 179 to 183. Mutual is dull and 
strong, at 155 bid, and East River common has 
been pegged up to 25 bid. Standard is at the 
figures of a-week ago. The annual meeting of 
the New York and East River will be held at 
noon, to-morrow, and interesting developments 
are expected in connection therewith. It is our 
opinion, despite all the denials that have been 
made, that the matter of consolidation over in 
Brooklyn has been arranged, and that it is now 
only a question of putting the agreement in 
force. Quotations are very much easier in all 
the shares save Nassau, for which 200 is still 
bid. Chicago gas is weak, chiefly on a shadowy 
idea that the dividend is to be cut a quarter of 1 
per cent. We don’t believe it, and assert that 
the shares are cheap at the quoted figures. Bal- 
timore gas is at 66 to 664, ex-div. of 2} percent. 
Bay State is weak, and likely will go lower. 








Gas Stocks. 


Quotations by Close & Nash, Brokers and 
Dealers in Gas Stocks, 


35 Watt Sr., 
DrEcEMBER 10. 
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POSITION WANTED 


As Superintendent of Gas Works. | 


Twenty years’ experience in every branch of the business—man- 

ufacturing, construction, mechanical and clerical Have made | 

the stove trade a specialty the past five years. Can also manage 

Electric Plant. Best of references as to ability from former and 

present employers, and well-known gas engineers. Best of | 

eo fora change. Address 
018- 











““M. L. 8.,” care this Journal. | 


MANUFACTURERS’ ACENCY. | 


A salesman and general office man of 25 years’ experience, en- | 
ergetic, capable and reliable, and accustomed to handling 
specialties, desires to represent a manufacturer from Jan. Ist. | 
Either wrought iron pipe, or supplies for gas, steam, water, | 
and oil; or a line of gas cookers and heaters, oil stoves, etc. 
Large aéquaintance among jobbers, retailers and consumers. 
Al ——\ ae Address, ** L. S.,”’ care this Journal. 











Purifying Boxes For Sale. 
: For sale, cheap, 
TWO BOXES, 


10x 14 x3, 16-in. connections and Center Seal for four boxes com- 

plete. All in first-class condition, and can be delivered imme- 

diately. For particulars address .THE EAST RIVER GAS CO., 
1012-tf Long Island City, N. Y. 


T. G. LANSDEN, 
Consulting and Contracting Gas Engineer. 


Estimates, Plans and Specifications for New Works (Coal 
or Water Gas), and for Extensions or Alterations. 


Security Bldg. (Room 206), St. Louis, Mo. 




















Patent Lava Gas Tips. 
(T) UNIFORMITY Ly 
GUARANTEED. : 


ALL SIZES 
AND SHAPES. 





| 
D. M. STEWARD MFG. CO., 


CHATTANOOCA, TENN. 





MOSES G. WILDER, 


Mechanical Engineer, 


816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 





| In addition to a full assortment of Volumetric Governors, etc., 


I am now making MERCURY PRESSURE GOvV- 
ERNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WEILDER’S VOLUMETRIC GOV- 
ERNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
given entire satisfaetion. The price is very low, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to sell them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 
quality. 
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pensive. 








INTERESTING TO GAS MANUFACTURERS! 




















‘The 
Wilke Ghina Kiln. 
For Firing Decorated China 
with Illuminating Gas. 


AWARDED THE HIGHEST HONORS, MEDALS 
AND DIPLOMAS AT THE WORLD'S 
COLUMBIAN EXPOSITION. 

Many Valuable Improvements 
added to this Kiln in 
the Last Year. 


Not a Toy, but a Practical 


wn. 
Has Never Failed to Give Satisfaction. 


Guaranteed to fire China suc- 
cessfully, and without any dis- 
coloration from fuel used. 


Thousands in use, and not a 
single failure. 

Full directions furnished with each 
Kiln sold. by which any amateur can 
fire it-without any previous knowledge 
of this branch of the work. Send for 
descriptive circular. Address 

F. A. WILKE, 
Richmond, Ind. 
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THE HAZELTON OR PORCUPINE BOILER. 


Is Superior to All Others in 
Economy, Safety, Durability, 
Efficiency, Capacity, 
Quality of Steam Produced, 
Combustion of Fuel, 
Accessibility for Internal and 


External Inspection™Cleaning. 





SEND FOR CATALOGUE AND REPORTS OF TESTS. 
CORRESPONDENCE SOLICITED. 


THE HAZELTON BOILER GO., 


Sole Proprietors and Manufacturers, 
No. 716 East {3th Street, New York, U.S. A. 


Cable Address, “ PATLA,” New York. 











Long Distance Telephone, 1229--18th St., New York. 


F. BHEEREND, 


SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, 
BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 
Stettin ‘‘Anchor” & “Eagle” Brand Portland Cement 
10 & 12 Old Slip, New York. 


Read, Holliday & Sons, Ltd, 


No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 











Analysis, Samples and Particulars on Applics- 
tion. 








Not Connected with any other Concern in the U.S. 


Scant est Renae Webel in Oe litt ae a tertntinns hess rit vot 3 OOM COOL Lal Pumps 
THE CHEMISTRY OF ILLUMINATIN G GAS. Used and recommended by New York Coal Tar Chemical 


Co., Mica Roofing Co., Philadelphia Gas Works, S. E. Bar- 
By NORTON H. HUMPHRYS. Price, $2.40. rett Mfg. Co., M.Ehrett, Jr., & Co., etc. Write for Cire’lars. 
Orders may be sent to 


CLAYTON AIR COMPRESSOR WORKS, 
A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 


26 Cortlandt Street, New York. 


RELIABLE ===: 


Gas Stoves, 


PARLOR GRATES and RADIATORS, ASBESTOS BACK 
and ILLUMINATING FLAME STOVES. 


Twelve new Heaters of beautiful design and finish added to our 
already large line for 1895, swelling the number of Reliable Heaters to 


48 Sizes and 106 Styles. 


Compare this number with any other two lines of Heaters on the 
market, Manufactured in all known styles and sizes, ranging in price 
from $4.00 to $26.00, and in finish from a plain iron to a full nickel or 
brass plated Stove. OUR NEW BRILLIANT RELIABLE No. 840 
is by far the most beautiful Cylinder Stove ever offered the public. 


SEND FOR 1895 CATALOGUE. 


— fae The Schneider & Trenkamp Go., 


























Sole Manufacturers, 
Cleveland, Onio. 
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J EWEL GAS RADIATORS. 


psy a i” clmacralal 


Peso o a eS cute ce Dh 
ee ears The Perfect Room Heaters. 


































If these Radiators were simply a duplication of what has 
been done, they would be worth but a passing notice. 








One Continuous Tube 
Instead of uw Single Tube Construction, 
This gives greater burner capacity. 


Central Draught Tubes. 


This permits chimney connection, 
without extra cost in fuel. 


Gis) Care Lae, | 3 All Parts Near Burners are Cast Iron. 


werner) All Outside Upper Tube Casings are 
Yael ede 9) Wiese Enameled. 


GEORGE H. CLARK & COMPANY, Makers, 149. 161 Supaier , Chicago. 


DO YOU BURN GAS? 


Natural Gas, 
Manufactured Fuel Gas, 
Illuminating Gas. 














Practical service has demonstrated 
its Economy and Efficiency. 
Perfect Combustion. No Moisture. 
No Condensation. No Odor. 









For Dwelling ‘Houses, Ghurches, Schools, 
Halls, Offices, Theaters. 


Price List: ¢ No. 20, $70; No. 24, $80; No. 28, . $90; No. 32, '» $100. 


PENNSYLVANIA GAS FURNACE C0., 


BUTT ALO, IN. X.- 
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BERLIN IRON BRIDGE CO. 
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The above illustration is taken direct from a photograph, and shows an Iron Truss Roof designed and built by us for the Burlington City 
Water Works, at Burlington, Vt. The buiiding is used for storing coal, and the roof is designed to carry a track through the 
trusses, so that the coal can be distributed from the car, and thus save handling. Thereof is entirely of iron, 
no woodwork being used about it in any way, shape or manner, so that it is absolutely fireproof. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Kailroad Avenue, East Berlin, Conn. 








Atex. C. HumPHRErsS, M.E., ArTHUR G. GLASGOW, M.E., 
MANHATTAN LIFE BUILDING, CaBLe ADDRESS, 9 vicTroria ST., 
(64 Broapwar,) LONDON & NEW YORK, LONDON, S. w., 
NEW YORK. ** HUMGLAS."* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 





| 


To Gas Companies. | DURAND WOODMAN, Ph.D., 
cl q N i S | Ge RS eae Analytic and Technical 





hts Fen SERVICE CLEANERS, DRIP PUMPS, and STREE! 
rt stered. ‘Twat wenty.tve years ex. pe MAIN PROVING APPARATUS. Cc Ea Es AA I Sz TT s 
ey Our fee not = 


Behe tiaress Book Free. co. A. GEFRORZER, Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. 








Laboratory, 127 Pear! (S0 Beaver) St. N. Y. 
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AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863, 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 




















PUBLIC LIGHTING TABLE. 























DECEMBER, '1894. 


| 














‘Table No. 2. 





























- Table No. 1. NEW YORK 

a FOLLOWING THE cITY. 
= MOON. | Att NieutT 

- LIGHTING. 
BS Hl Light. hsdtisl Light. 4 
oan ame: P.M. | AM. 
Sat. 1| 5.10 pm, 6.00 Am!|| 4.20 | 6.10 
Sun. | 2} 8.10 | 6.10 | 4.20 | 6.10 
Mon.! 3/ 9.20 | 6.10 || 4.20} 6.15 
Tue. | 4/10.20 | 6.10 || 4.20) 6.15 
Wed. | 5/11.20 FQ) 6.10 4.20 | 6.15 
Thu. | 6\12.20 am) 6.10 | 4.20 | 6.15 
Fri. | 7] 1.20 | 610 || 4.20} 6.15 
Sat. | 8} 2.30 | 6.10 || 4.20} 6.15 








Sun. | 9| 3.50 | 6.10 | 4.20 | 6.15 
Mon. |10| 5.00 | 6.10 || 4.20| 6.20 
Tue. ll No I.. \No L. 4.20 | 6.20 
Wed. |12/Nol.ru/NoL. || 4.20 | 6.20 
Thu. |13|\NoL. \NoL. || 4.20! 6.20 
Fri. |14} 5.10 pM) 7.30 Pm) 4.20 | 6.20 
Sat. {15} 5.10 8.50 4.20 | 6.20 
Sun. |16} 5.10 10.10 || 4.20 | 6.20 
Mon. |17} 5.10 {11.20 || 4.20 | 6.20 
Tue. |18} 5.10 12.40 AM|| 4.20 | 6.20 
Wed. |19} 5.10 LQ) 1.50 | 4.20 | 6.20 
Thu. |20| 5.10 2.50 4.20 | 6.20 
Fri. {21} 5.10 4.00 4.20 | 6.20 
Sat. {22} 5.10 5.10 4.20 | 6.20 
Sun. |23| 5.10 6.20 4.20 | 6.20 
Mon. |24! 5.10 6.20 4.20 | 6.25 
Tue. |25| 5.10 6.20 4.20 | 6.25 









































Wed. |26| 5.10 Nm} 6.20 4.20 | 6.25 
Thu. |27' 5.10 6.20 4.20 | 6.25 
Fri. | 28} 5.10 6.20 4.20 | 6.25 
Sat. (29) 5.10 6.20 || 4.20) 6.25 
Sun. |30} 5.10 6.20 || 4.20) 6.25 

5 








Mon. |31| 8.10 | 6.20 || 4.20/| 62 




















TOTAL HOURS LIGHTING 
DURING 1894. 








By Table No. 1. By Table No. 2, 
Hrs.Min. Tira. Min. 
January. ..244.10 | January. ..423.20 
February...195.30 | February. . .355.25 








March...... 206.20 | March..... 355.35 
April...... 169.40 | April.......298.50 
ee 162.10 | May....... 264.50 

3 June ... ..135.40 | June...... 234.25 

, Joly... ..0: 146.30 | July...... . 243.45 

q August. ....162.20 | August.... 280.25«., 


September..174.10 | September. . 321.15 
October... ..211.20 | October... .374.30 
November. .221.00 | November. .401.40 
December. .245.30 | December. .433.45 

















Total... .2274.20 Total. ..3987.45 
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ROOTS’ 
GAS EXHAUSTERS. 


Recently we have had Patents allowed on important im- 


- 











provements on our Exhausters. 

With these improvements we have taken a very decided 
Step in advance of all our past efforts. 

New cuts will soon be out. 











“a ' 

‘ 

« 

tm 
| 











Inquiries 
Cheerfully 


Answered. | | Fe q : Z_ _ Catalogue. 

















BYE=-PASS »» GAS VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS Co., 


Home Office, Connersville, Ind. Branch Office, 1405-10 Manhattan Bldg., Chicago, 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 






























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 








Standard “‘ Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘Distillates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
) meet any conditions. Apparatus designed to use any grade of Oil, 
10, and Anthracite Coal, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS CONSTRUCTION Co. 


Fort Wayne, IND. 











Engineers & Builders. 


IMPROVED 


LOWE 


WATER GAS 
Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS 


CENTER VALVES, 
operating 1 to 4 Boxes. 


COAL GAS BENCHES, 
~aaienstan Etc., Etc. 
New York Office, No. 32 Pine St., WM. HENRY WHITE, Engineer. 


THE M A N 
LUDLOW VALVE MFG. C0., NEW YORK to = E PAINT CO 


La ge A 





eee ses png ti 

Me. Samed aes Se ae SRE, 

Ree Diego Ss Matas Ga Y Safe tet 
SiR Mek 


LR Nh SLL REOPEN LMM, RENAE Ma BE abo 


Ses ee x ™ :: 
~ ett ~ “ 








a) 
a 
hs 

Re 

By 

i 
be 
Ph 


CSF REEL EE T E 
Ay Be 


NaS oe Peotoe Ba 
POE 22 MED unt 


MANUFACTURERS OF 


a Te 
VALVES, Fhe Cay +% 


Double and Single Gate, }-in. to 72'in., outside and —— 
inside Screws. Indicator, ete., for Gas, PRT cao ACTURER i 
Water, Steam, Oil and Ammonia. 











on a 


TZ | 
PECULIARLY ADAPTED 
PAI NT we" Holders 
And all Ironwork about Gas Works. 
POU CHE BE PwsikgE, N. 


\GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 
OOOO 


CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Hydraulic Main Dip Regulators Check Valves, Valves ald Cates for Gas, Ammonia, Water Eile. 


Foot Valves, Yard Wash and Fire Hydrants. Also, Cate Fire Hydrants with and without Independen 
Nozzle Valve. All Work Cuaranteed. 
OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vall Av. | Penn eee ee a 
TROY, N.Y. St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St 





SEND FOR CIRCULAR 
SEND FOR CIRCULAR. 
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NATIONAL GAS »» WATER Go., 


218 La Salle St., Chicago, 111. 











IRWIN REW, President and Treasurer. EE, MORRELL, Vice-President and Engineer. | _N. A. McCLARY, Secretary and General Manager. 





Builder and Operator ofr Gas Works. 





SOLE OWNER OF THE ¢ SOLE OWNER OF THE 
REW APPARATUS, | MORRELL APPARATUS, 
FOR THE MANUFACTURE OF CARBURETED WATER CAS FOR THE MANUFACTURE OF CARBURETED WATER CAS 
DIRECTLY FROM LOW GRADE SOFT COAL AND CRUDE | FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 
OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. © AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR C0, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered on 
“TRON SPONGE.” “ hee 


substitute for lime. We guarantee a large saving, both in cost of material and labor 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR. REDUCES LEAKAGE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0. No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTER TRON mass 








For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


| Is a superior natural Hydrated Oxide of Iron. 
‘| Will give a higher purification per bushel than 
any Other material. We-ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
= a saving. in. freight, leaving’ the consumer to 


SSS Fs ype le peel SS 


















= == —— ——— = SS 


=== . = furnish the diluent at a nominal cost. It is now 
used by the largest: gas companies in the West. 


WILBRAHAM BAKER LOWER COMPANY, | atvsscwsano.ssaner so mmzaczue = 


PHILADELPHIA, PA. H.W. Douglas (CSS compeny) Ann Arbor, Mich. 


2 
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THEE WESTERN GAS CONSTRUCTION Co. 


ForRT Wayne, IND. 











Engineers & Builders. 


IMPROVED 


LOWE 


WATER GAS 
Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS 


CENTER VALVES, 
operating 1 to 4 Boxes. 
COAL GAS BENCHES, 


| i) ; Etc., Etc. 
New York Office, No. 32 Pine St., WM. HENRY WHITE, Engineer. 


THE M 
sowe vi we o, NEW YORK MARINE PAINT CO 











MANUFACTURERS OF SI Te 
VALVES, QP ics [3 


———— 








Double and Single Gate, }- in. to 72'in., outside and a 
inside Screws. Indicator, etc., for Gas, FP cetcsmad ACTURER I 


—— 


Water, Steam, Oil and Ammonia. = 


SOF | 
PECULIARLY ADAPTED 
PAI NT “wx Holders 
And all Ironwork about Gas Works. 
POUCH BE PwesiE, N. Y. 


|\GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


' Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 
—_—_—_—_—_—_—_—_—_—_—_—_—_—— rr  ———————— 


CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Hydralc Man Dip Regulators, Chek Yalvs ‘Valves and Gates fur Gas, Ammonia, Water, Etc. 


Foot Valves, Yard Was : Also, Gate Fire Hydrants with and without Independen 
shaders Byirents : Nozzie Vaive. All Work Guaranteed. 
OFFICE AND WORKS: 

Works & Gen’! Office, indian Orchard, Mass, ‘Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


938 to 954 River St., & 67 to 83 Vail Av. Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
TROY, N.Y. St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St 








SEND FOR CIRCULAR 
SEND FOR CIRCULAR. 
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NATIONAL GAS» WATER Go., 


218 La Salle St., pasenesnanenesnt: Xil. 








IRWIN REW, President and Treasurer, : E. MORRELL, ‘Vice-President and Engineer. ON. A.  MoCLARY, Secretary and General Manager. 








Builder and Operator ofr Gas Works. 





SOLE OWNER OF THE 9 SOLE OWNER OF THE 
REW APPARATUS, | MORRELL APPARATUS, 
FOR THE MANUFACTURE OF CARBURETED WATER CAS | FOR THE MANUFACTURE OF CARBURETED WATER CAS 
DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE | FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 
OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. ° AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 











Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” : baba 


substitute for lime. We guarantee a large saving, both in cost of material and labor 





OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOGNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts;. increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 








WILBRAHAM GAS EXHAUSTER IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Men) Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


DOUGLAS’ FERRIC. OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
T Will give a higher purification per bushel than 
any other material. We-ship the pure Oxide 
4 of Iron, containing no sawdust, thus effecting 
SS — a saving. in. freight, leaving the consumer to 
= , furnish the diluent at a nominal cost. It is now 
used by the largest. gas companies in the West. 


W ILBRAHAM BAKER BLOWER COMPANY. ast resi a erent mag wy so eo 


PHILADELPHIA, PA. HW. Douglas (*css‘cccresy) Ann Arbor, Mich, 
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JAMES D. PERKINS. PERKINS oc coO,, 


F. SEAVERNS. 


228 & 229 Produce H=xchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


tandard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 


Clinch Valley Gas 


Goal, and the 


Qld Kentucky Shale, for enriching Purposes 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more slivered at any required point in the United States or Canada. 








SCciENTIEIC BOoE Ss. 





Kin@’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by Norton H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THOMas Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W. J. DisBpIN. $3. 


TRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


COAL; ITS HISTORY AND USE. by PROF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 





THE MANAGEMENT OF SMALL GAS WORKS, by ©. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, | 
40 cents. 
THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. Sua@. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL 
UES OF GAS COALS AND CANNELS, by D. A. GRAHA¥ 
8vo., Cloth. $38. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MoonEY. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
VICTOR VON RICHTER. $2. 


ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50. 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $2.50. 





FUEL AND ITS APPLICATIONS. $7.50. 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 


A TREATISE ON MASONRY CONSiRUCTION. BARKER. $5 


GAS ENGINEER'S LABORATORY HANDBOOK, by JOHN 
HORNBY, F I C., $2 50. 


GAS LIGHTING AND GAS FITTING, by W. P. GERHARD. 
50 cents. 


AMERICAN PLUMBING, by ALFRED RkVILL. $2.00. 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement. Storage, and Distribution, by 
PHIMP ATKINSON. $1.50, 

ELEMENTARY ELECTRICITY, by Prov. F. JENKIN. 40cts 

ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $° 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents 
ACCUMULATORS, by SiR D. SALOMONS. $1.50. 
DYN. MO BUILDING, by F. W. WALKER. 80 cents. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
ForBES. Paper. 40 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hosp! 
TALIER. $3. 


The above will be forwarded by express, upon receipt: of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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The Despard Gas Coal Co.. i> 
res ao ane PENN GAS COAL GO. 
DESPARD GAS GOAL, OFFER THEIR 


AND MANUFACTURERS OF 


CO Fs EE. 
MINES, = 2 Clarksburgh, Harrison Co., West Va. 
WHARVES, = = «= Locust Point, Baltimore, Md: 
OFFICE, = = = 44 South Street, Baltimore, Md 


ROUSSEL & HICKS, scents } BANGS & HORTON 
71 Broadway, N. Y. 7 





60 Congress St., Boston. | 








ENRICH YOUR GAS 


“Bear (REEK” CANNEL 


14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs, of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


KELLER ADJUSTABLE 
COKE CRUSHER, 








Crush any Size Desired. 


Sec. & Supt. Gas Lt. & Coke Co , 


pcm me Souicited. 


King’s Treatise on Coal Gas. 


The most complete work on Coal Gas ever published. 


Three Vols. Bound, $30. 
A. M. CALLENDER & CO., 32 Pine Street, New York. 

















WILBUR H. TOWNSEND, 
Naphthas, Gas and Fuel Oils and Crude 


Petroleum for Gas Companies. 
Room 115. 29 Broadway, N.Y. City. 





Strong, Simple, Durable. Will | 
Cc. M. KELLER, | 


Columbus, Ind. | 





Coal, Carefully Screened =< Prepared for Gas Purposes, 





*| Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 


the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South sets N. J. 





EDMUND H. McCuLriouGnH, Prest. CHAs. F. GODSHALL, Treas. H. C. ADAMs, Sec. 


THE ‘WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 


POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKB®), N. Y. 


Since the commencement of operations by this Company its well-known 
Coal has been lar gely used by the Gas Companies of New England and the 
| Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St, Phila., Pa. 


THE SUN OIL Co., 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 
"Toledo, O., and Pittsburgh, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited 


GAS OIL. 


26 Broadway, New York City. 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





J,H. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Olay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
CHAS. E. GREGORY, V.-Prest. Davin R. Daly: Gen’l Mang’r: 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 





LACLEDE FIRE BRICK MFG. CO., 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
8ST. LOUIS, MO. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN FIRE BRICK AND 
ENAMELED CLAY RETORT WORKS. 
ADAM WEBER, Proprietor. 


Works, Weber, N. J. 
Office, 633 East 15th St., New York. 








Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 











CYRLS, BOROUER. 


23? Sl. ABOVE We PACE POULAGAZA. CSA. 


Fire Brick 
AND 


-CLtay RETORTS#: 

















Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood. & Water Sts, 
PITTSBURGH, PA, P. 0. Box 373. 


. Buccessor to WILLIAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 











HENRY MAURER & SON 


(ESTABLISHED 1856.)** 


A EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Retorts, 


BENCH SETTINGS, 


_ Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


A cement of great value for patching 

ee SS ee jainta. Tin li 

and cupolas. he adhe mg i 

and thorough in its work. 
In Cask er gtioe U t 5 cents d. 
n 8, nds, at 5 cen r nD 
In Kegs, 10 to 200 at a vi aie 
In Kegs less than 100 “* sole SF . f 


C.L. GHROUVULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 








Western Agent, H. T. GEROULD, Centralia, Ills. 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 


Mermod-Jacoard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


eel for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
‘heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 
Our Own Styles Semi-Recuperator Furnaces 





for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AvuGusT LAMBLA, Vice-Prest. & Supt 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim. 
mey Tops. Drain and Sewer Pipe (from 
2 to 30 imches) Baker Oven Tiles 
19x 123x3 and 10x10x2 


WALDO BROS.,88 WATER 8T., BOSTON, MASS 
Sele Agents the New England States. 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and. Managers of Gas Works, and for all who are concerned or take an interest in the manufa:- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
A. M. CALLENDER & CO., 32 Pine Street, N, Y. City. 


and of Gas Cooking and Heating Appliances. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6.E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 








* Gas Apparatus, x 





No. 118 Farwell Avenue, Milwaukee, Wis. 








Special Trays for Iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 





C= 


WY 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BULTED TRAYS IN THE MARKET 
Send for Cirewars. 





"ueconpine PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 








: Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


THE BRISTOL CO. 


Waterbury, Conn. 


Received Medal at World’s 
Columbian Exposition. 





GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice 


J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, N. VY. 








The Cas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. 
Price, $2.50. 





A. M. CALLENDER & CO., 32 Pine Street N. Y. City 











FLEMMING’S 
GeneratorGas Furnace 
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Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 











AMERICAN 


GAS LIGHT JOURNAL. 
$3.00 per Annum. 





The Miner Street Lamps. 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 





A. M. CALLENDER 4& C), 
32 Pine Street, N. ¥ 





Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 






Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


- LAMP POSTS 


A Specialty. 


Ofiice and Salesroom, 


40 & 42 COLLEGE PLACE, - - W. Y. CITY 


Gas Companies and others intending to erect Lamp 
and Posts will do well to communicate with us. 














Parson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
R OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER 


FOR UTILIZING OOAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOL: ER TUBES, 


These devices are all first-class. They will be sent to anv responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


H. E. PARSON, Supt., 621 Broadway, N. Y. 
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DAVIS & FARNUM MFG. CO. 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 








Single, Double and Triple- _— Tubuler, Pipe and Sinuous 
Lift Cyne LE Friction 


Gasholders f= | Condensers 


of any Capacity. : | mee of all Sizes. 








Steel Tanks | . ; 4 _| Iron Roof Frames 
for Gasholders. |_4 - cccmamns, and Floors. 








PURIFYING BOXES, CENTER SEL Grimes | BENCH WORK, REVERSIBLE LIME 
OR VALVE CONNECTIONS, Se moe TRAYS, 








SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


—— ALSO —— 


GAS AND WATER PIPE, FLANGED PIPE, 
Sugar House Work, and Special Castings of all Description. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crichton” Four-Box Center Seal Cap. 











Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address - 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 






























































Triple, Double & Single-Lift PURIFIERS. 
GASHOLDERS, 
CONDENSERS. 
3 ah FEET eS 
Iron Holder Tanks. 
| } — Scrubbers, 
ROOF FRAMES. a 
Bench Castings. 
* Girders. ———— 
OIL STORAGE TANKS. 
== BHAMS : 
| Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago, 
, The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


Goal Tar Genealogical Tree 


MR. T. VINER CLARE E, of London, Hme., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


{In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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Millville, N. J. 


retrmven ie: FR, D. WOOD & CO. “Sten... 


MANUFACTURERS OF 


CAST IRON PIPE | 


SOLE MAKERS OF 


THE MITCHELL SCRUBBER 


(PATENTED) 


PURIFIERS, CONDENSERS, SCRUBBERS. 
THE HOPPER AUTOMATIC GAS GOVERNOR. 


400 Chestnut Street, PHILADELPHIA, PA. 


BUILDERS OF 


GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 
PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 


CUTLER’S 


PATENT FREEZINC PREVENTER 
FOR CAS HOLDER CUPS. 


THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 





SENCH WORK. PLATE GIRDERS. 
IRON FLOORS AND ROOFS. 


+ HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HYSRAULIC WORK 


LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


—— 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 








The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas Htoliders. 


Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or ‘‘D” Retorts. 








THE MANAGEMENT OF SMALL GAS WORKS. 


By C.J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.,. No 32 Pine Street, New York. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 
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H. RANSHAW, Prest. & Mangr. T. H. Brrcu, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING C0. 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


a 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


“STANDARD” WASHER-SCRUBBER 


The only apparatus that will remove ALL the ammonia and one- 
third of the Carbonic Acid and Sulphureted Hydrogen from Coal 


Gas. 
KA BE vervvve 


of these machines, capable of dealing with 75,082,000 cubic feet of 
gas daily, have been erected in the United States, and 456 in Great 











“Standard "Washer-Scrubber, 


Kirkham, Hulett & Chand ler’s 
Patent, 










BUILT BY 
ISBELL, PORTER COMPANY, 
246 Broadway, N. ¥. 


L37Ni BLM 


it 




















5 : Britain. The “Standard” will save 25 per cent. to 35 per cent. on 
F the investment through the sale of ammonia. 
, GEORGE SHEPARD PAGE’S SONS, 
Estimates Furnished on Application. No. GS Wall Street, = = =§ New York City. 
GEORGE R. ROWLAND, H. C. SLANEY, JOSEPH P. GILL, 
Formerly with the Continental Iron Works. A GCG A Ss EB N G I N EB EB R 
! . + >] 
= Draughtsman and Constructing Engineer, |\CPEVS EEA SATO yoy, naam a), WY. ty 
MU EEN Coleen er aren tae 466 Sixth Street, Brooklyn, N. Y. Plans, Estimates and Specifications furnished 
x attention given to Patent Office drawings. Plans, Specifications and Estimates furnished for New for new works, Coal or Water Gas, and 
S. Office, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. for alterations and extensious. 
WM. HENRY WHITE 
» 9 
Is No. 382 Pime Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS. WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 


Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 














ro : 
sami 
eS , 
| _ aie i Single or Telescopic. With or Without Iron or Steel Tanks. 


—————————— OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES R. FLOYD & SONS, ““Sregon"iron Works, 


West. 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Rench Castings, Regenerative and Half Regencrative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosse-, Teves, Bends, Angics, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, ete., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


In use at Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass ; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 
SELLER’S CEMENT. Plans, Specifications and Estimates furnished for the Construction of New or the Alteration of Old Works. 


ILLUMINATING GAS! FUEL GAS! JOS. R. THOMAS, 


T h e Loo mM is Process. No. 32 Pine Street, N.Y. City. 


Now in successful ee at Desa aoe ee Wen i —_ \ amguotag Falls, Mass., and CONSULTING AND CONSTRUCTING 


See eee ee ne uae eapineer and Contractor. 


Plans and Estimates Furnished. 
BURDETT LOOMIS, - ~ Hartford, Conn.) mus oo ema 














The Gas Engineer’s Laboratory Handbook. Contracts taken for all Appliances 
required at a Cas Works, 


By JOHN HORNBY, F.I.C. Price, $2.50, 
A. M. CALLENDER & CO., - - No. 32 Pine Street, New York City. | “ither for New Works or Extensions to Old Plants. 


Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,00 
2 CASTLE AE yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 
Jos COMPUTER. 2. When the required discharge and the length of pipe are given, the diameter corresponding to 














7 
° any pressure is at once seen. 
8. When the required discharge and the length of pipe are given, the pressure corresponding to 
oe any «diameter is at once found. 
4. Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A. M. CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. Y. 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


(ast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 
jas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 
GENERAL FOUNDERS AND MACHINISTS 


Columbus, Ohio. 


JOHN EF"OxX, 


160 Broadway, N. Y. 











CASTIROWGAS!WATERPIPE 


— 





SPECIAL CASTINGS, FLANGE PIPE, 
FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Ete., Etc. 


General Foundry and Machine Work. 


WARREN FOUNDRY 


CAST IRON 





Established 1856. 


AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., eto 











M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 








Ofice, Corbin Building, 192 Broadway, X. ¥. 





GEORGE ORMROD, Mangr. & Treas.. Emaus, Pa. 
JOHN DONALDSON, Prest , Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








THE ADDYSTON PIPE AND STEEL COMPANY, 


CINCINNATI, OHIO. 


CAST IRON. 


PIPE. 





Purifiers, Condensers, Scrubbers & Center Valves 
SPECIALS, FLANGE PIPE, AND LAMP POSTS. 








N. Y. AGENCY, 


Bartlett Lamp Mig. Co,, 


40 College Place, et 
New York City. 


Telephone, 1125 Courtlandt, 
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Special 





METRIG METAL CO., 


MANUFACTURERS OF 


fry fas Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 





Agts.. MCELWAINE-RICHARDS CO., 62 4.64 W. Maryland St., Indianapolis, Ind 


me EP PPEeEPEEPErELTTLELe...« 
|= == E22 : 


Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 


ON APPLICATION. 
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NATHANTEL TUFTS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAs METERS. 
Station Meters of any Capacity. 


Establishea isso, ~eSt aud Experimental Meters, Pressure Registers, Pressure Gauges 


_igutte wat routes or METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


i k 2 A . 
PE laren Se ‘omptly. Apparatus for the Chemical Testing of Gas and Gas Liquor 

















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fror; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














“Success” and “Perfect” Gas Stoves. 


Bstabliahed 18409. 


HARRIS BROS. & CO.. 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and ry fas Meters, 


STATION METERS, METER PROVERS, 
AEX PHRIMENTAL METERS, SHOW OR GLAZED METERS, 


Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METFRS OF ALL SIZES. CORRESPONDENCE SOLICITED. 














THE GOODWIN METER CO. 


1012-1018 Filbert Street, Philadelphia, Pa. 


GEORGE B. EDWARDS, Agent, 
113 Chambers Street, N. Y. City. 








C. 





New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled. 


Dec. 10, 1894 American Gas Light Hournal. 863 
































GAS METERS. GAS METERS. GAS METERS. 
WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8S. MERRIFTELD, Sec. and Treas. 
Established |834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: GAS STOVES. Dime a 
SUG@’S “ STANDARD ”° ARGAND BURNERS, 125 & 127 S. Clinton Street, Chicago. 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Mcasiring” Drum. 222 Sutter Street, San Francisco, 








EAELME & MeceiLHENN yf, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers 


D. McDONALD & CO., 


Established i854. 





= 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St.. 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


‘Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., La. 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 











Catalogues, Plans and Estimates Furnished upon Application. LOW & WATER GAS APPARATUS, MERRIFIELD- WESTCOTT-PEARSON SETTING. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week 











EPEC eCeT Tree reer eer err errr e reer rrr eer rr rT Terie ee eer eee ee Terre ee reer rere errr erie For efficiency and low gas consumption. 
For smooth and quiet running. 
For simplicity of construction and grace in design. 
For general reliability. 
For close regulation of power. 
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150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NCOISELESS GAS ENGINE COMBINING EFFICIENCY SIMPLICITY. 








Our SIMPLICITY, as far as is 
‘ possible, with good de- 
Columbian sign and perfect Work- 
Styl e ing. Built on scientific 
principles, with a view 
pri then to HIGHEST EFFICIENCY 
With removable seats and 
casings for all valves. 
With Patent Alloy Tube, J 
good for one year. 
With timing device for igni- 
tion, preventing starting Sizes, 


backward; or with elec- 


tric igniter. 1=3d to 120 H.P. 





The First and Only Engine To-day to Please Every Purchaser. 








DEMONSTRATION 





It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new ga: 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet an‘ 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila., Pa. 


NEW YORK 18 Vesey St BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 





